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(57) Abstract 

A process for producing sugar nucleotides with the use of, as enzyme sources, a) an optionally treated culture of a microorganism 
capable of producing NTP from a nucleotide precursor, and b) an optionally treated culture of a microorganism capable of producing a sugar 
nucleotide from a sugar and NTP; a process for producing complex carbohydrates with the use of, as enzymes sources, the above-mentioned 
cultures a) and b), and c) an optionally treated culture of a microorganism, animal cells or insect cells capable of producing a complex 
carbohydrate from a sugar nucleotide and a complex carbohydrate precursor; a process for producing complex carbohydrates with the use of, 
as an enzyme source, an optionally treated culture of a microorganism, animal cells or insect cells capable of producing a complex 
carbohydrate from a sugar nucleotide and a complex carbohydrate precursor; and a process for producing N-acetylgIucosaminc-1 -phosphate 
with the use of, as an enzyme source, an optionally treated culture of a microorganism having a potent galactokinasc activity. 
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2)-® UDP-Glc (Ty^^i^zmira. T§ii> A 1 iiTf^Lfz ( 1 ) 
i (i n 'J ^ ^< ^ -r 'j ^ A • T > ^ ^ r r X ^ ^ tf >s c <h Ti^-e § ^ o 

t/j. (1) . (2) . (3) ioXV' (4) iphmiiiti>-^\^X±.(Dm'i^:<^ifi 

^^tr|a?ft;i^i^DN A ( p NT 1 2 ) ^l^^i-^-^^v 'J t T • n 'J KY8415 
(PERM BP-408) ^^'k^l'fi^tii^'Q^^io 



(1) 

r;Ur7-7. -* G-6 
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P -> G - 1 - P 



(3) 



U D P - G 1 c 



If n 'J > 



(4) 



2 X^) y \ 



(^1) 



(1) :^^ v^-:h--tf(EC 2.7.1.1)^^v^i±i/^ur7^t--t'(EC 2.7.1.2) 

(2) X y JL- :3 A ^ --t'(EC 2.7.5. 1) 

(3) : - X - 1 - 'J ^g?'^ 'J h 7 >x 7 x v --t'(EC 2.7.7.9) 

(4) : (^y-*-^-y^) t° n 4-^X7 T ^--tf(EC 3.6.1.1) 



2) -d) UDP-Ga 1 (7)^^.i:r55 LTIi. TBii> J^'ir^^^Lfz (5) is J: 
(6) c7)^-5?;i^ii:.(7)?ij5v-t;^^fetJ^> ifz. UiKii. 'sX. i I'fr^Lfz (i) ^^ib 

|ir'($:fHJt:ii. J-->x V H riitcJgt^^^.!^i5 i 'j ;tw<^-r 'j 7AIH:JS 
J: L^" n 'j ^ws- ^ -r 'J 7 A • T y ^ Y T^-^m M h Z. h Ti^'T' ^ o 



(5) i^iy^" (6) ^^hmi£ti^--^i^x±.(Dmmt (d (4) ^^hmifn 

^ ^ <!: <>T-§ mMmii^i^(r> ^i^m t LT. 'J t r • Z7 U a^(7) g a 

\ mXlfg a I KjtfrT-^^^m^^^DN A (pNT2 5) ^{^^t^-Xv 
i 'J h T • U NM522 ^* jo J: t/o^ -> x 'j k: T • n 'J Sj^cO g a 1 T J: g a 1 
KitfS-7-=^fitfm^x.f^DNA (pTK7) ^^^tt '2> :3 'Mws- ^ f V ^ • 7 
r. ry^^X ATCC21170 i$)if:h Zti}^X'^i>o 



(5) (6) 

- Ga 1-1-P UDP-Ga 1 



(it 2) 



(5) :ifv ^ h ^t--t'(EC 2.7. 1.6) 

(6) :*'7^ h-x-l-'j ^i^-^'j v'yl' h7^X7x7--tf(EC 2.7.7.12) 



2)-(D UDP-GlcNAc 0/fe^:{;r)^ LTti. TE. ^3 i:^i^L/j ( 7 ) 
75^1^ (12) ^Xlf-^WZJi^Lfz (4) C7)g$^-tg-f4:(7)?^v^0±t/, ^^t^iiiU 

nyT^L/-: (1 3) iJit;- (1 0) (Dm^.f^n(7)^^^^m^.'^i:m^'i :i tmi-ti 

tf ^ ^ h ;5^'T' ^ , ^ ^ L v^^^^ij <h L T ii , i -> ^ 'J 7 • 3 >; J: r/~r7 ;fw< 
^x'j • 7 >^-7r^-X ^i)tf ^ i: *^~T-§ -2>o 
i/j. (4), (7), (8). (9). {I 0) . ^XU' {I 3) -^^hMlf 

mMiSfi^-T-^^tfa^ftiL^DN A (pNT4 4) ^ f^^t i v x V 7 • :3 'j 
NM522^, xvx 'j 11 7 • 'j EtJ^c^^g \ mUiolVp p a itfei^ ^ ^trMi^^ 
#:DNA (p NT 1 4 ) ^-l^^^ft ^ ^ v x U li 7 ■ 13 'J KY8415^, -x > .t, ]^ 
7 • =/ V S^(7) g 1 kitfri^^^tra?^x.^*:DN A (pNT4 6) ^^^-ri>^ 
vx 'J t: 7 • n 'j NM522 ^. -> x 'J 7 • n 'J g a 1 K itf^-f ^ 1^ tf Ift 
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^x.i^DNA (pNT54) ^i^^-f^-^v -x U t: T ■ n 'J NM522 ^ ^btf ^ 

jSf5?-M ^\zXi> ( 8 ) (7) * X 4^ ^' :3 -^f < > A ^ - -tf -ffiti-T^^ifti^ J: TO 
^UlCii. G 1 c - 1 , 6 - P 2 C7)i^j07i^''£<g^ Biol. Chem. . 271. 

32 (1996)]. ( 1 1 ) i f/' ( 1 2 ) <7)^^c7)tSf-|:.^igET-ffit^x.Mlci 

^ifzMU^^W'^^^'^ ^ tr^i>o . Gic-1, 6-P2 ^mm-ti>z t ^ 

i=-^^trmi«tx.^DN A (pNT24) ^ i v -t- 'J H T • r? U NM522 

xi/x U H T • I? >; p f k Biifz;-^-^f^tj-m«^x.^^DN A ( p NT 4 7 ) 

^%^ir i>^'y ^ ij t 7 • :3 'j NM522 1*. x ■> x 'j 7 • u 'J ti]3^^0 p gmis J: 
f/~p f k B^a-T-^^ifmmx.<*^DNA (pNT5 5) ii^^th^'y^')^ 
7 • 3 >; NM522 ^ ^ It'-S) Cl <!: ^i^'T- ^ ^ o 

(1 1 ) ioi i:;^^ 1 2 ) (7)g£^fStk^fflv^TG - 6 - Pi^'i t/'F - 6 - PtS^i^ 
G 1 c - 1 . 6 - P 2 ^ ffi^&-r ^ >: i: J; ^) , {%) y l y u 9 

- -fe' tsii (7) ^ ^ ±i 5^ -r -2) -^^ li II o;] T' i6 T r^^i /i< ^ n -}m'Qhz>o 

(1 3) (Tiii^ h Jp-f--tf (EC 2.7. 1.6) ^fflv^G I c N A c G 1 c N A 
c - 1 - P ^Wim.'thry^\t:^^^^X-WXX^7V-^MzW■h.=^X'h^. iSl^iga 
^fflv^TG 1 c NAc - 1 -Y■^Wi^■fhZ}L-b'^^t^Xhho E[J*., 
t--t*r£t4(7)git;vMJS^4t/> -f^iJAlf. g a 1 K^:3- K t ^ itfzi 7- ^ ^ D N A »f 
>t ^ ^ - t <7)a^x.#:D N A ^iX^rt J /j{ldtiS^?{tt7)i^ 

etl^6?-^^?i'?: t LTfflv^. e^g?.^?J^.i3 iO^'G 1 c N A c ^ 7Kt4iJ£#;4^ Uff^f.-t^: L 
^TKfll^^^^t^G 1 c N A c - 1 - P ^^lijci^m^-lt. m^\\.W^'t^hG 
1 c N A c - 1 - P 1 hi;J:^)G I cNAc-l-P ^l^jSt^C <h 

TKttiSt^J: ^j . G 1 c N A c - 1 - P (7)^;f5]Rii . iSftij^^M y^^sm'^^ 
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(7) (8) (9) (10) 

^';UZ7-^< > - GlcN-6-P -» GlcN-i-P - GlcNAc-l-P -* UDP-GIcNAc 



(13) (10) 
Gl cNAc -* Gl cNAc-l-P — UDP-Gl cNAc 



(11) 



F - 6 - P 



1 , 6 - P 2 



(12) 

G-6-P G-l-P 



(12) 



1-P + F-1, 6-P2 



G - 1 , 6 - P 2 



(5^3) 



(7) V^-t---if (EC 2. 7. 1 A) ^ ^' )IZJ ^i---{f {EC 2.7.1.2) 

(8) : ^ X ^' ;i/ 3 -t ^ >A9~-\f 

(9) :^'^i^:^-4-5 ^'-l-'j >^7-tf-;i/ h ^ >;^7iy-Hf 

(10) :N-T-t-f 5 >-i-'j yM"^ U h 7 >x 7 i ^--t' 

(EC 2.7.7.23) 

(11) :4-^X + 7;i^^' h^-:^--t'(EC 2.7.1.11) 

(12) :'-^X*y;l/=Ji. ^--tf(EC 2.7.5.1) 

(13) :*'^^ h^-t--f(EC 2.7.1.6) 



2 ) -® U D P - G a 1 N A c (7)^ c r^l L r (i . 5t 3 t: /"]< L ( 7 ) 
(12) . 4 (C/J^ L/J (14) is 11/^1 K?il Lfz ( 4 ) (7)^^- jS-f^cT)?!; vMJSI 
^)^i^^{i5t3 t:^L/j ( 1 0) . ( 1 3) jo J:?/^4 iC/T^t/j ( 1 4 ) (7) 

^^r^]^ U • 7 > 7 r X ^ $>lt' ^ - i; Ti^'t;- ^ i> o 
^/j, (7) (14) i^i^;^' (4) h(7)?^^(7)i^ti^ 
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(14) 

UDP-Gl cNAc o UDP-Ga INAc 



(^4) 



(14):UDP-G 1 c NA c 4 - x ^ 7 - -t' (EC 5. 1 . 3. 7) 



2 ) -d) UDP-G 1 c \J A(D^.mr^miXU. ^ l ^:/T^L/J ( 1 ) 75^<b 
(4) jo J: y=j^5 U/f>L/j (15) co^^if,1*.0?4i/^tt^.t;^fflv»^ C t y/itf^ 

^7 X 'J ^ A • 7 > ^ ^ T y ^-^ X ^ ^ If -2) ^ <h z^^'T- ^ o 

^/j. (1). (2). (3). {A) aix^ a ^) i)-^m\ffii>-^\^x±. 



(15) 

UDP-G 1 c UDP-G I cUA 



(15) :U D P - G 1 cm Knyt--t'(EC 1.1. 1.22) 



2 ) -d) G D P - M a n (Df^m^'f^lXii. T^. ^6 LAc (16) 
(18) i3 ^ZTTsLfz ( 1 1 ) ^3 J: ( 1 2 ) (7)Bl^rS-l!$.cO!liv>?^/ktl^ 

^#:&^Ufi. x->i g {^rmttzU:^ .j AM Hilt's, t^^if^^^ 
if ^ (h 7!>^"T' ^ . ft? i t vvB.^^j h L T Ji . x -> a. 'j 7 ■ :j t fziio ^) 

tfz. (16), ( 1 7) J:t;=" ( 1 8) ^^biSli^i^- ■ol.:l.Lc7)f^^-(7)r§ti 

^i^(r> fli^^m L LT, -i.-> i 'J H 7 • n 'j Ii33fec7)m a n Bfc O^'m a n C ififri^ 



-12- 



^^tsm^li^DH A (pNK 7) ^^>^t i>J-'y 'j T • a 'J NM522^. J- 
■>i -j • u'jdy^<7)g 1 kiifi;iF-^^trm?^x.^DN A (pNT4 6) 
^ X -> i U t T • 'J NM522 WW ^^jif^LZt ^ ^ o 

j:^5,Glc-l, 6-P2 ^r.^iJDt'^. ^ ^ < , G-e-PiJiJ/F-e-P 
G 1 c - 1 . 6 - P 2 C <^7!)-'"Ttg-^-*^o >I(7) J: ^ ^j:Bnn^i^ 

( p NT 2 4 ) i:i^^-t^J-'y:r. -J t 7 • :^ U NM522ft. i -> a: 'j t: 7 • :3 'J tli 
iftcop f k BitfiT-^^tra^^x^DNA (pNT4 7) ^f^^tt v ^ U li 
7 • :3 'J NM522 ^. x v ^ 'j H 7 - :^ 'J ^5^(7) pgmiJ<J:r/"pfk BitfziT-^^ 
tfffi?^x.#DNA (pNT5 5) ^ ^ ■> ^ 7 • n 'J NM522 ^-^ ^ * 

(1 1 ) ailf (12) c7)g^^-f^-ft^;[]i.-CG - 6 - ? hXXfY - ^ - ?i}-h 
G 1 c - 1 , 6 - P 2 im^-t hZt[Zl^^ (l7)c7^-+7>^.v>yA^--tf 

fSf'te <7) ^JM ^ i« ?^ -r ^ ^ -/i- ii -e *b T r»1 /7< ^iiti:H'(^X'iii,o 



(16) (17) (18) 

v^y-X -* Man-6-P -* Man-l-P — GDP-Man 



(it 6) 



(16) :^^ V^-:h--t:(EC 2.7. 1. D^^^ v^fi ^'-'U:^ ^-t--tf (EC 2.7.1.2) 

(17) > y A ^ --t'CEC 2.7.5.7) 

(18) :-7 > y - x-l-'j >^r7-;l/ b -7 > X 7 X 7--t*(EC 2.7.7. 13) 

2)-@ GDP-Fuc (7)/ii^ur)C LT(i. Ti^fi. it 7 C/j^ L/j (19) ib* i 
U {2 J: y= 'it 6 H /j^ L (16) (18) m 3 H L /j ( 1 

1) ailf (1 2) <7)^^f5i^l:0?^vMS^^tJ=^ffl«/^^C t^^W-S Lt^o 
^^^ft^lHi. x->i 'j t 7i- ^ /jiin ^./^-^-f 'j ^/i.SU>St^fS^^4^^afb 
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if^ Z t i)^X' ik^t tLX\i. i -> i 'J H 7 ■ 'J i A: (i n 'J 

^x'j'^^A • 7 y ^ =-T Y ^-^ 7s ^ ^ Z. t -h^X' h i> o 
ifZs (16). (17). (18). il 9) :tiXlf (2 0) ^^hmi£ni> 

tiiX'^i>. tM^n^^i^(^ Ri^n t LT. :l-> J, ij 117 ■ 3 'j i^^(Dm a n B 
idJ:l/m2i nCmix^^i^tsB-^^i^DNA (pNK7) ^ jM^fr t ^ v a. 'j H 
7 • 3 >; ivo. 'j h 7 • 3 'j [lj^|i(7) g m d J: tKw c a GitfeT-^-a 

trMx.#:DNA (pNK8) t ^ ^ v x 'j 7 • :3 'J NM522 it5k. v x 

U 117 • 3';ft*-cOg 1 kifif£T-^-a tfffl^x.i|:DN A (pNT4 6) ^1*^1" 
^ V X 'j 7 • r7 'j NM522 ^5^^ ^^^fZ>Zt i)''X ^ ^ o 

Glc-l, 6 - P 2 ^mi]\\tZ> Z tti: < . G-e-PioX If F-e-P 
^^hG \ c - I , 6-P2 i:mr(^,iri>Z t^'^mx^:^oo 

i^^^fj-m^iiil^DN A (pNT2 4) ^ t ^ x > x 7 • u 'J NM522 
i->i 'j tl 7 • 3 'j [l3i^c7) p f k B Jtfz;-7-^^ii'*aifex.^DN A ( p NT 4 7 ) 
irU^'t^J-'y i 'j 11 7 • :3 ij NM522tt. x -> x 'J 7 • :3 "j tS^^co p g mio i 
0^'p f k Biifiii^^^ti-lttJfti-^^DN A (pNT5 5) ^ f^^-T ^ x ^ >; t 
7 • 3 'j NM522^^^^it* ^ ^ 1 7i^~-e^ 



(19) (20) 
GDP-Man ^ GDP-4-keto-6-deoxyMan — GDP-Fuc 



(it 7) 



(19) :GDP-Man-4.6-f-'li 5^ - -t' (EC4. 2. 1. 47) 

(20) :GDP-4-keto-6-deoxymannnose x ti ^ 7 - -t'/ 1/ ^ ^ 5^ - -t' 
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2) -® CMP-Ne uAcC9^Mi:r^LT^. TIci, itSU/T^L/j (2 1) . 
(22)i/-:li(23), { 2 4 ) X U^' { 2 5 ) cOg^^rStt^Tj^^v^^^fet/ ^ffl 

lfi>Zt-/)'^X^^. tit l^'Mri^Mt LT(±, xvx 'j T • 'J tfzUzi^) ;rws- 
-r ^ A ■ T > ^ ^ 7 r X =^ ^ If ^ ^ <!: /i^ "T- ^ >S) o 

tfz. (2 1). (2 2), ( 2 3 ). ( 2 4 ) i^ct (2 5 ) 75^Jbii{ftL>2> 

ti,X'^i>o mMmmi^<r>M:i^m t LT. J^->x t 7 • ^ U Si^con a n A 
jtf2;T-^^tf^fl}^x.^DN A (pNALl) ^fj^^'i" ^ a: -> x i; 7 • :3 V C600 
^ [Appl. Environ. Microbiol., 51, 562 (1986)] . J^'y ^) \zT ■ 'j fi^fe 
(On e u Ajfifei^^frtr|{l^x.^DNA (pTA14) >S> i v ^ U H 

7 ■ 3 NM522 ^5^^^^)it''i) C <h75^'T'^ 



(21) (22)i /j{i(23) (24) 
GlcNAc — ManNAc -* NeuAc — CMP-NeuAc 



(25) 
UTP -* CTP 



(3:^8) 



(21) :GlcNAc 2-x k: ^ 7 --If (EC 5. 1.3.8) 

(22) :NeuAc 7^1- - ■tf(EC 4.1.3.3) 

(23) :NeuAc -> > -t ^ - -fcf (EC 4. 1.3. 19) 

(24) :CMP-NeuAc -> >-t ^ --^f (EC 2.7.7.43) 

(25) :CTP V >-t ^ --tf (EC 6.3.4.2) 



-15- 



wo 98/12343 



PCT/JP97/03226 



^)UDP-Glc^. 1) ^ztm(o^'t!\^(^n.nmif2) -®Kf,m<Dt^^^ 

<7) U T P mi lEt/g ^^*;un->j-=>J/^(iN-T-b-^;L'^';u=i-*f^>J:t9UDP- 
GlcNAc^, 1) HH[il^(7)^4tl(7)14Ki5J:y^-2) §11^(7)14^ ^ pJB# 

U^i--2>^^t;«i it0^kt/^ ?liffl :tn y h m^co U T P Hillgt; W ^ ^* -'i- -4" 
^>$/j{iN-T-t^;L'^'*;u=i-^5>J;i9UDP-Ga INAc^. 1) l^zBU 

mmt. hm^f^nT pmm'^'&t c^'jio- 7. X ^^udp-g i cua^. 

HH, it^Si:^ti^?iJffl L. GMP^(7)GTPHul(x!feiKi:-7>'/-x J; GDP- 



-16- 



^J^t^ - (^T^^'T*^ ^ (#r^W 5-276974) o 

UDP-Glc^. 1) CISft(7)l4@^^i-;z>^^%jy J: r;'-2 ) -(2){:sSDc<7)tt 

h-;^i:i7UDP-Gal^. 1) iztm(0i^m^ti>\^^!^mu'2) -® 
^:E«c(7)14|?^W•t^-m^SJ':i.±(7)^4fe^fflv^ t □ •> b U T P flulgt/ 
gh^;u:7-t5>i/j(d:N-7-b^;u^;i/n-»f=>J:0UDP-G 1 cNAc^. 

±<7)^^tf^ffl</^ y hg?#(7)UT PHtrlgt?!.!: ^J'* ^i- ^ > S li N - 7 
-t-f-;l.^-;ur7-it ^ > J: I) UDP-G a 1 NA c 1) t:|efc<0l4^ ^^1" ^0 

®?^C0UT Plulgt/M<t i^'^u::?-;^ J: »9UDP-GlcUA^. 1) ClBDcCOf^ 

v\ GMP^c7)GTPHulEtl^^-7>y-x J: J) GDP-Ma n 1) i:s£Dc 

^m^\ GMP^(DGT?mmmWt-7y y-xxy) GD?-F u c'k. 1) l: 

N-7■t^;^v>y^f^>J;^)CMP-NeuAc ^41t-?.C <h Tj^'oTt^T-^ -2, o 
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KDN AOi?iftffll^^ 7'^X= KDNA(7)$IJP5^^H<t^^SlT. ^StL/jDNA 

J. Sambrook ; Molecular Cloning, A Laboratory Manual Second 

edition Cold Spring Harbor Laboratory (1989)] [Z'l^XX'ii n Z. hii^^X^ ^ i> . 
tfz >if ^ -7 - -t: • ^ X ^ > • 'J T ^ -> 3 > (I-IT , P C R t B&i-) ^ 
y . jL)V-7- ■ •>- y XttS^cr)-»t--7;i. • ^ y-^^^m^'X'ni Z ti)''X^ 
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^) fll;j3c $ tLT ^ C <h ^ Lv^o 7° □ - ^ - ^ SlJt$p t itfsi^;^^"^ ^ tiT 
T ^ J: 1/^0 

^j^^ ^ ^ ~ t LXli. Mlii\ pBTrp2. pBTacK pBTac2 
i^^-ftii,^-^) >ij'--7y^s^ A^±m) . pKYPlO (#r^l OS 58-110600) . 
pKYP 2 0 0 [Agric. Biol. Chem. , 48. 669 (1984)] . pLSAl [Agric. 
Biol. Chem., 53. 277 (1989)] . pGEL 1 [Proc. Natl. Acad. Sci. USA.. 
82, 4306 (1985)] . pBluescript H SK+ (STRATAGENE tt$^) . pT r S 3 0 
[i i 7 • rj 'j JM109/pTrS30 (PERM BP-5407) X n m^] i3 i p T r S 
3 2 -> X 'j H T • 3 'J JM109/pTrS32 (PERM BP-5408) X ^1 m^] . p U C 1 
9 [Gene, 33, 103 (1985)] , pSTV28 C^Mm^tm ) . pPAl (!}fP{] 
HS 63-233798) . pCGl 1 (!jfi^^ 6-91827) WirmTf^t i> Z ti)'<V ^ 
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- ^ - ^i)if^ :l t:fy^-V'^ ifzt r p 7° a ^ - :5' - ^ 2 o E^riJ ? 7° n ^ 
tac -fn^- ~j)X ^ l^zA^mr^mf^^^fifz-fn^-^-^hm 

T-a^^ ii^fl<jUi±« Escherichia col i 

XLl-Blue^ Escherichia coli XL2-Blue> Escherichia coii DIIK Escherichia 
coli MClOOO. Escherichia coli KY3276. Escherichia col i W1485, 
Escherichia coli JM109, Escherichia coli HBIOK Escherichia coli No. 49, 
Escherichia coli W3110, Escherichia coli NY49> Escherichia coii KY8415, 
Escherichia col i NM522, Bacillus subtilis. Bacillus brevis. Bacillus 
amylol iquefacines, Brevibacter ium immar iophi lum ATCC14068. 
Brevibacter ium saccharolyt icum ATCC14066, Brevibacter ium flavum 
ATCC14067, Brevibacterium lactofermentum ATCC13869s Corynebacter ium 
ammoniagenes ATCC21170, Corynebacter ium glutamicum ATCC13032, 
Corynebacterium acetoacidophi lum ATCC13870, Microbacterium ammon i aph i 1 um 
ATCC15354x Pseudomonas put ida, Serrat ia marcescens ^ If t t^^T o 

mi^nw^mi.t Lxm^^i>i^<^i<zii. ^jr^^^ ~ t lx . m^ii. yep 

13 (ATCC37115) . YEp2 4 (ATCC37051) . YCpSO (ATCC37419) 
^Ij/Ti-^ t ipX ^i>o 

yn^- 9 - t LT(i. ^Wm)fi(D^i.^X^i^X ^ h (DX hiUX^^t-ij: 7^ 
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l'C-|/JP»7/U3226 



al 17°D-^-^-, gal lOya*-^-. t-hvay^g^jgyn^ 
-^-.MFaiyn^-^--, CUP l7°n-t-^-^oyn^-^-:|-^ 

m^.tLxu. mii^D]^ A-/}'^iRX'^ . ^ h'(D^Ai^Kfr6i>zmff] 

X^^ij(D^j:h^^^^^j:^^ni>imx^. M:i^^i^U. Saccharomyces 
cerevisiae. Candida utilis, Candida parapsi losis, Candida krusei> 
Candida versat i 1 is . Candida 1 ipolytica . Candida zeylanoides> Candida 
gui 1 1 iermondi i . Candida albicans, Candida humicola, Pichia farinosa. 
Pichia ohmeri, Torulopsis Candida, Torulopsis sphaerica, Toruiopsis 
xyl inus . Torulopsis famata , Torulopsis versatilis, Debaryomyces 
subglobosus, Debaryomyces cantarellii, Debaryomyces globosus, 
Debaryomyces hanseni i , Debaryomyces japonicus , Zygosaccharomyces rouxii, 
Zygosaccharomyces ba i 1 i i , Kluyveromyces lact is , Kluyveromyces marxianus, 
Hansenula anomala, Hansenula jadinii, Bret tanomyces lambicus, 
Brettanomyces anomalus , Schizosaccharomyces pombe, Trichosporon 
pul lulans X X/ Schwann iomyces al luvius 5^ ^ ^) tf -6 C t -fj^'X' ^ ^ „ 

X, 7;u^h-x, ->jr-^n-x, v^h-x, v;uh-x, -7>^h-;u, 
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(± ^ (7) fl^' f b ^ V > n ^ o 

i^Jn L T ^ i: v% 

v > ^ 7^:: (i ^ n 7 A 7 x - 3 - ;u^(7)^jt^!t^^^ ^igltii t^i^ 

LT ^ J: v>o 

i^mt ^ t ^ 4 V -f ^ )U - ,3 - D - ^ t if ^ ^ h t: 7 y V K (I P T G ) 
t y V- lUT ^ ^) )vm. (lAA) ^'ki^mi>:.m[\lX ij 
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i^mi(^^M.'^t Lxii. m^^<^im'\^. mm-t{^(o^m<^. ^^m^^'i^'jy 
mmm^m'L-'^mLxnhti^mm (Sf^^^^tr) , tmm(o^m^. mmm(o 
mmm(7^im^m^. mmm(^mmmm^. mmm(^m^n'jm 

Z. t ipX § i o 

]yy^^ y(D'^^iZ}5\.-X^^^hfli>m^:M(Dmii. i^Mi^-tLX. 1- 
5 0 0 g / 1 -e* , ftf ^ L < (i 5 3 0 0 g / 1 -C-^ ^ o tfz. l^m^izmi^l 

±.(D^i^^mi^^^xA^itmi^^xKjr6^'^ii^^r^ii. 7\^iimi^^<Dmw^'i=.^(D 
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ryyy-5' 5' --- U J: ?^"->f- ^ > - 5 ' - 

y^^i hifi> z t-A^X' ^ . iif ^ L < (± t □ 7 h i i;^" ^ T y V > - 5 • 
- - U >- ^ ^ <h /{)^~T" ^ o I^' ^ ^ t V(DmWMnii . il'tifp J: IfU 

g -5.0 ^ ^ l/^-?" K^^milEtlKfi 0 . 1 mM~ 1 . 0 M. ^ L < li 0 . 0 1- 

^^^^UKJ.'t^^^'&mLX. ^i>^^UM^LXm)]\\-t^^ti,X^. 0. ImM- 

2. OM(Dilkl^X'm^'hfii>o 
)|5|X 1^ Kc7)^^U:Bv^-C. -JJi- 5^ It i: T , A T P |»Fdk tl-^^^- 4' J- ^WU 

(Driym.mm.Wi'^hW^'&m'i^^'£hlfi>:it:^<X^. 1. OmM-2. 0 
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^if^Z 1. OmM~l. 0 MO?t/^T'jfl ^ ;5?T' # „ 

^'^^ -> •> A-^cOte^cO V ^•;t. V ^ Aia, J- >^-7^;f v A ^^tO^ff ^(7) v ^'^^ 

#ffi]'r&t4?5iJ <!: L T . *° 'j ^ ^ v U > • t ^ f-' v ;u T ^ > 1^ (7)^ ^ ^ > 
,^.#aJfSt4?riJ (^Uxli'^h^ ^ - y S-215. Q :$:yd]flSttl^) . )\^ Y ^ ^ )vy 
> ^ - A • y D -7 ^ K T ^1/ + ;w V ^ f - • ^ > V ;u 7 > — A ^ n ^ ^ K 
t >,^.^MfS-tti^J (^iJx.ff > F2-40E. Q^f^yflllittl^) . y^u^ 

)V ■ ^r)V:3 -> pf^- K^fiOT-^ t >,^^#IifSt4?tiJ. 7 ;L/ ^ ;b v^- ^ f- ;u 7 < >^<;)- 

m.T I ym. m^\fi^MT i y fb. wm^iw) ^ais^ ^ i^t-^ Kco^t. 
^ h t T'§ #®f5-i4^jf±. iffi-^-o. 1 - 5 0 g / 1 (/)?ji^-r-fflv^ibn^o 

Wti/g^iJi: LT(i. h;l'J:->. lilteSM7 ;U - 7-bh>. f^fg 

if-;u5^7i^^lf ibn. a-STO . 1 - 5 0 m 1 / I Oflg/^T-fflv^i^tl^o 
IS^ ^ KcO;tljX;^£«t±, pH5-10.^(f^L<(ipH6-- 

9 . 2 0 - 5 0 r C7)^#T' 2 ~ 9 6 B#rB^tr ^ o 

^fb-^tJ. ^'77 ->yz:'; ym.\t'k^mvfy^yy-'] ymst'k^^^Mh 

Z.t-n^X^ho UDP-Glc, UDP-GaU UDP-Glc 

NAc. UDP-GalNAc. UDP-GlcUA. GDP-Man. GDP 
-Fuc. CMP-NeuAc mvf Z.i^h(nW^*^'h-hmtfLh^yi ^ 1^ t-f 

X^. m^i£. UDP-G 1 c ^UDP-G a I ^O^lt^mli Anal . Biochem.. 

216, 188 {m4)mn(D^mti^^ ^-7 h 7 ^ - mr. HPLctm^i-) 

iZX6 -H-fkX^i 1 -h-X ^i>o ifz. UDP-G IcNAc, GDP-Man. 
GDP-Fuc. CMP-NeuAc (O'^rn'mMlil^XT ? L C iZ X n 
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m^iWi-.O. IM KH.PO, (H3P0,^fflv>T p H 3. 2 

V;f ii : 1 m 1 / m i n 

iiy Is : Part isi 1-10 SAX (7 7 h v 

-^ai : U V 2 6 2 n m 

v^^ji#c7)^^Hct oT^T^ ^i:^^'T'^. ^ijx.(i\ UDP-G a 1 jb'iO^'UDP 
- G 1 c tcBw^-C(± J. Org. Chem. , 57. 152 (1992), UDP-G I cNAci: 
ioV^TIiJ. Org. Chem., 57, 146 {m2)\'^tim(r)tjm\'^mtX\i n :l bt'^X' ^ 

i> o 

ktr^^mut LTii, M^^i-t^ Kt^a^Mif lltJ•i<^^K'7i^'^'^S1>MK^^M■t 
^ ^ ^' 1" * ^ ^ ^ {i ti^Ba * V ^ (i a^^iia T' $) n u ^ -r ti t V ^ 

^ Ti^ T' ^6 o A {i\ ;i/ n v ;i/ h -7 > X 7 x ^ - -tr . if "7 9 Y )V V y > 

>yv;i'h7>'7s7i7--t\ i/T';;Uh7:^X7x7--fe'JoctC/'73->;i/hv 
^ 7 X 7 - -t'^co r?^'ft ^ ^i- ^ l^^fel^ ^ (ifjjt/^fflfl^* ^ i± fl^ffl!^ ^ ^ 

• ^ 7 / -v^Jflrci SK-Mel-28llDltaiiJ)^^0-t 7 5 K ^' ;Hj -> ;u h 7 > 
77i7--t'ififz;i^^^5at'E)i->x'j • rj'J [Proc. Natl. Acad. Sci. 
USA., 93, 4638 (1996)] . ^9 1, 3-*'7 ^ h v h 7 > X 7 x v --b'^^M^.t ^ 
ti h • ^77- T'^ffl^ WM266-4 ^ (ATCC CRL1676) . Y • :i y J --7m 
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— . re* / jrv imsiib 

l)aWM266-4 [t35^/? 1.3-?;;'^ ^ h -> ;u h ^ > X 7 x 7 - -tfjifcT" ^ -2. -i" v 
^^'^^KJM-l^#(7)m^$^^^4c (#^¥- 6-181759) , H hHe 1 a iBSaS^^co /? 
1.4-:^' 7 ^> h->;uh^>X7i -7 --tf jfifz;i^^^J^-r'2.-x-> x 'J h T • n 
[EMBO J.. 9, 3171 (1990)] ^^vwi Saccharomyces cerevisiae [Biochem. 
Biophys. Res. Commun. , 201. 160 (1994)] . 7 7 1>S^(7)^ 1. 6-N-T -t -^^ ;b ^' 

h ^>X7i7--tfjtfE^^^^Jat^C0S- 7ijifla (ATCC 
CRL1651) [J. Biol. Chem.. 268, 15381 (1993)] > \i V ^-T -^^ if 7 

^ Y-^l:z.)V h 7 >X7x v--fe*jtf5i^^%Jlt^ S f 9^^ [J. Biochem.. 
118 . 568 (1995)] , t: h i3^0 ^'^1/ n y ■> h 7 > ;^ 7 x 7 - -tf ^ ^JJi-T 
xvx'jliT- 13 >j [Biochem. Biophys. Res. Commun.. 196. 473 (1993)] , 
l^hS^c7)ai,3-7nv;i/^-7 >7> 7 i 7--t'^%il-t^ [J. 
Biol. Chem. . 269, 14730 (1994)]. h S ^ c7) „ 1 , 3/1. 4- 7 =f -> h ^ > 7. 7 
i 7--t'^^||-t'S C 0 S - 1 ^fla [Genes Dev. . 4, 1288 (1990)] . h S 3|i 
(Da 1.2-7 3 h 7 7i-7--e^|&Jlt'2) C O S - 1 iiifflfla [Proc. Natl. 
Acad. Sci. USA.. 87. 6674 (1990)] . >tfi*<7) a 2.6--> 7 'J h 7 >X 7 
x-7--t'^^ig-r^C0S- 7«Bfia [Eur. J. Biochem.. 219. 375 (1994)] . 
\^ V ^^(D a 2.8-vT 'J )V h 7 >X 7x 7 - -tf^^Ult^ C H OmU [Proc. 
Natl. Acad. Sci. USA.. 91, 7952 (1994)] . -f ^ -b 'j 7 S3^<7) /? 1. 3-N-T -t-f- 
I y y 7.-7 X 7--t%;2) vMi /9 1.4-:^* 7 ^ h h 7 > x 7 x 
7--t:$)^i/>{± /? l,3-N-7-t-f ^ h ^ > X 7 x 7 - -t'ib -S) t^li 

o 1.4-7:;'7 h ->;u K -7 >X 7x 7--tf vx 'j t 7 • n U 

(W096/10086). t^-t-; 7*3^(7) a 2.3-->7'j;l^ h 7 > X 7 x 7 --fe'^^iJi1-'2. 
i->x'jt7-3') [J. Biol. Chem.. 271. 28271 (1996)] . ^'jn/s'^^ 
- • \du 'JS^ROa 1,3-7 17 h 7 >X7x7--b'^^iit^Xvi t7 • 
[J. Biol. Chem., 272. 21349 ib' J: J/" 21357 (1997)] . mm^^<D a 1.2- 
v>y v;u h 7 >X7xy--tf^f&il-r'6-x>'x >; t:7 • V [J. Org. Chem.. 

58. 3985 (1993)] ^(Dm.^'i^hz>\^^mmmu^i>^^^tn.^mu^ i>\f i> ^ t 
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^i^tLX. -^\Z\^m^i^X^^i>R PM I 16 4 Oi{^%. E a g 1 e COM EM 
5 %C 0,#^T^(7)^f4^TTif9o J^-^a^li 2 0-4 Q°C±^l < , i^l|B#rn1 
J; 

*DiO->jfe[J. Biol. Chem.. 268, 12609 {mZ)]\zmtxril^ti)^X'^i>o 

^muni)^hnhii^w-mnm. ^^WLi'^'L^'^m.Lx\^^fii>mu m^^is 

^Ptflt: 1 moleO^^^ig^/tJjjct^^ tOt^-^^-ifiii^ 1 (U) cLT, 
0. lmU/l-10000U/l-e*i9> ((f$L<(±lmU/l-1 000U 
/ 1 (nmKxm^'Z^ - ti)^X^i>o 
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1 .^(nmm.^. p - ^ ^^-^ f y ^9 y - i^^m^mw-r i> ti)<x ^ , 

^ <h7!)?-e§ , 0. OlmM-2. 0 UOi^mxm^' ^ ^ t:^^X ^ ^ o 

^^m^o^^i&izio\.^xm^^hfi:hm'^mnmm^nt Lxu. mm. t^)^- 

^^^t.om^d t fj: 6 (7^X^tHl\^^i)^fj: ^ (DX i, ;^ Z t i}''X ^ i> ^ 

^';H7-<t<>, N ^ ,,4^ , ^/,|._;;^^ N " T -fe ;u 7 ^ h 

•+f^>. v^h-N-t::t-;^. GlcNAc^l-3Gal/?l-4Glc. Gl 
c NA c /? 1-4 G a 1 /? 1-4 G 1 c . fu-if. V V t-X. G a 1 c 1-4 G a 1 y3 
1-4 G 1 c N A c , 2'-7 3 V ^ - 3-7 n v ^ h - ^ > 3'-i^7 V 

;i/ 7 h - ;^ , 6'- V 7 'j ;u 7 ^ F - x , s'- v 7 - N - 7 -b f- ;u 7 h -ij- ^ 
> . 6'- V 7 V ;[/ - N - 7 -fc f- 7 h ^ , V 7 'J 7 ^ K - N - ^ - X . 

7^. y^V9'707-Yyt~x^ 3'-v7 U ;i/-3-7 >;i/7 ^ h - v7 'j ;u 

y U^y ^ 7 ^ h -N-7r7^>^':t-Xin, 7 ^ h - N - 7 r: ^ > 

^ t - X V . LS--r h 7 y * 7 ^ K a . LS-x h 7 -9" 7 * 7 ^ Kb. LS-x h 7 
^yty^Vc. {a 2, 3) >'7'j;b7^^h-N-^^txh7:t-;^joJ;0^-^ 



-29- 



wo 98/12343 



PCT/JP97/03226 



;i/v>y-<j-5>. 7rf-X, v7;l/^. N-7-fc-f;Uy^'h-t^> 
^i^h-N-t':t-;^, GlcNAc/?l-3Gal/il-4Glc. GlcNAc 
/? 1-4 G a 1 /? 1-4 G I c . ^' n h 'J :t - . G a 1 a 1-4 G a 1 /? 1-4 G 1 
c N A c . 2'- 7 13 -> ;l/ ^ h - X , 3- 7 n -> ju 7 h - X . 3'- ■> 7 U ;u 7 ^ 
h-X. 6'-'yT'))^)Uy^ h- 3'-'y T )l - N - T -t^ )U y ^ h ^ > . 
6'_v7'J;u-N-7-t:-^;i/7^h-^<>. ->7'J;i'7^'h-N-lft-X, 

7 ^ h V 7 7- h 7 t - X , 3'- V 7 V 3- 7 3 -> -7 ^ h - X , V 7 'J /l- 
XX. v7'J;U;u^Xa, y^h-l^-y^^y9-t - XK 7^K-N-7=7 
^y:J't-XlI, 7 ^ h -N - 7 ^ in, 7 7 h -N-7 5^ >f 

-XV, LS-7- h 7 -tf 7 :^ -7 ^ K a , LS-7 F 7 v ^ 7 ^' Kb. LS-i^ h 7 -^f 7 

y(77^Kc. (a 2 , 3) v7'J;U7^'h"N"?^ + 7h7^-X, 7^^-N 

-v7n^^-4)-t-XI. 7^h-N--y7rJ^ + ^:^-xn, 77h-N-^ 
^•^ft-x. 7 ^ h - N - + t- X, y ->7 'J ;i/7 ^ h -N -7- h 7^ 

ti/^Jilt^^*l^^^tf^^*ig^*)tr^- t7:;^-T'l>, ^>iJx(S\ G a 1 /3 1-3 
G I c . G a 1 ^ 1-4 G 1 c , G a 1 /? 1-3 G 1 c N A c . G a 1 /? 1-4 G 1 c 
N A c , G a 1 /? 1-3 G a K G a 1 ^ 1-4 G a 1 . G a 1 /? 1-3 G a 1 N A c 
G a 1 /? 1-4 G a 1 N A c , G a 1 a 1-3 G I c , G a 1 a 1-4 G 1 c . Gal 
a 1-3 GlcNAc, Galff 1-4 GlcNAc. Gala 1-3 Gal. Gal 
a 1-4 Gal. Gala 1-3 GalNAc. Gala 1-4 GalNAc. Glc 
N A c ,5 1-3 G a 1 . G 1 c N A c /? 1-4 G a 1 . G 1 c N A c ,? 1-6 G a I . 
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GlcNAc/?l-3Glc. GlcNAc^l-4Glc. GlcNAcy9 1-3G 
1 cNAc. Gl cNAc/?l-4G 1 cNAc, G 1 cNAc/31-6Ga INA 
c. GlcNAc,9 1-2Man, GlcNAc^l-4Man, GlcNAc/?!- 
6Man. GalNAc/?l-3GaU GalNAc/9 1-4Gal, GalNA 
c/?]-4GlcNAc, Ga INAcol-SGalNAc, Many3 1-4Glc 
NAc.Manal-6Man, Mane 1-3 Man, Manfll-2Man. Gl 
cUA/?l-4Gl cN, Gl cUA/?l-3Ga U Gl cUA/3 1-3Gl cNA 
c. GlcUA/?l-3GalNAc. NeuAca2-3Gal. NeuAca2- 
6GaU NeuAca2-3GlcNAc. NeuAca2-6GlcNAc. N 
euAca2-3GalNAc. NeuAco2-6GalNAc. NeuAco2- 
SNeuAc. Fucal-3Glc> Fucal-4Glc. Fucal-3Glc 
N A c . F u c a 1-4 G 1 c N A c . F u c a 1-2 G a 1 io J: r;'"F u c o 1-6 G 

1 c NA c ^^hmi£rii>^i^^4{-t^m^^hm^m^difzii$mft^n'^^ts' 

( 1 ) -t-f -t'J TS3Hco^ 1.4-:^-^^ Y )l Y "7 > xy (W096/10086) 

( 2 ) i- 4 -t V Tliji^O ft \A-7Sy ^ \. )^ Y y y 7.1 :l=7 -"^1 (W096/10086) 
mtUTP^i^'^UDP-Ga 1 ^4^t^f|g;tl^Wt^l^^t;c7)l^^?ai;t:li|^ 
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( 3 ) ^ -tr T^^(D G 2.3-->T 'j ^L' h 7 > X 7 i 7 - -t: [J. Biol. Chem. , 

271. 28271 (1996)] i^Rt^m.^. c T ? <Dmmnt^ ^ c T p ^ ^^-^ 

i>mfJ^^-t ^U^skm. HhCTPTi^ibCMP-Ne uAc ^^mt i>mt]i^ 

( 4 ) t ^ -fe 7^ 5fi<7) a 2.3-vT U ;u h 7 > X 7 x 7 - -t' [J. Biol. Chem. . 
271. 28271 (1996)] ^^Miri>Wi±^. C T P CO ib C T P ^^1" 

i>tt)Ji^i' ^^^.^^ $«i:CTP75^'bCMP-NeuAc ±mir ^ n^tl 

(5) -f 4 >Eil*(7) a 2.6-vT 'j ;u h ^ ^X7x7--f^5&il-r^C0S - 7 «11 
[Eur. J. Biochem. . 219. 375 (1994)] . C T P (7) flUIE^tlsKTi^ C T P 
m^i>W.ti^'^-f^^'^'^> *StCTP;^^'bCMP-NeuAc ^^M-T^^ti 

■f;l/7^ h-tf^ >7{>^ib6'-v7'J;i'-N-7-t:-5^;l'7^ >^ ^ -5) d 

( 6 ) t4f) r\li^(D li i.3-N-7-tf-;u^*^^ 5 ji;uh-7>7.7a:7--tf 
(W096/10086) VT?(ntmM''Ai}^^'UTP^i^:mt^mtl 
mt\]T?:^^h\]DP-G 1 cNAc "k '^Mt 6 mtl i 4{ t ^ 

X , ^^hN~7-t•^;^^'^^3■^^^>'t7^^-X7i)^^bG 1 cNAc/? 

1-3 G a 1 /? 1-4 G 1 c ^'^J&^^i> ^ ^ 
( 7 ) 1 , 3- 7 ^ h -> Jl/ h -7 > X 7 i 7 - -t' ^ II ^.1" -6 h • y 7 7 - V Mlia 
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WM266-4 I* (ATCC CRL1676) , li t h • ^ ^ 7 - -r^ffl/JS WM266-4 4 /? 

1,3-iJy y h ->;i^ h 7 > x 7 ^ v - -t'iftfiT- v ;i./^aDrd KJM-1 
coia^^^t* (#rjfW 6-181759) . UTPc7)Hu|g!}^g7{,^ibUTP^^jit^^g^ 

t u -y Y^t if y 9 Y - 7. t G \ cNAc^l-3Ga I /?1-4GI c^i^i^^^h 

( 8 ) 11 h H e 1 a^^S3*(7)/3 1.4-*"7 ^ h v ;b h 7 > X 7 ^ v - -t'itfK J- ^ 
|giai-^-x->:n t 7 • ::7 >; [EMBO J.. 9. 3171 (1990) ] ^ Saccharomyces 
cerevisiae [Biochem. Biophys. Res. Commun. , 201, 160 (1994)] , U T P 0 
Htfigt/^Tj^'b U T P 5riM-r>2>^g/j^Wt'2.|?i4!^. *Si:UTP>6^f,UDP-G 

1-3 G a 1 y? 1-4 G 1 ci)^hy^Y-'^-^^:^7-Y y if - 7^ f^}!^^-^ - t /i^" 

(9) f-^-t 'J 7[tl3^(7)/? l,4-*-7^ h ^ 7^ (W096/10086) 

^ h-;^<hG 1 cNAc/?l-3Ga 1 /?1-4G I ci)^hy ^ h-'N-^-ty'Yy 

(10) -f^ -t 'j 7d3^(7) /3 l,3-N-7-bf-;ur;i/r7-»f ^ f.^>x7x7- 
^ (W096/10086) ^%?at^f^^t/. ^-t'j7Efi*c7) /J 1,4-7:7-^^ ^v;uh7 
^^"^^^--tf- (W096/10086) i^mti>U±m. U T P ct) ^fflgi^g^i,. u T P 
^^mt^li^U^^t^m^!^. m<J:UTP;6^f>UDP-GlcNAc ^^If 

^m/]i4i-r^wm. M-huxp^^i^uDp-G a i ^'A--.m^ht^tii^i-t^^ 
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(1 1 ) ^ -fe U TE&*<^ a 2,3-v T 'J h -7 > X 7 i ^7 --tf [J. Biol. Chem. 
271, 28271 (1996)] ^^iRt^^^^. C T P <7) gt) |Etl g C T P ^ t 
i>^t}^^"ri>U^^. **i:CTP7)^'bCMP-NeuAc ^^±11"^ hS:^^^ 

:t-^t-rh7^-X;5>(b (a 2, 3) i/T^nb^^^H-N-^T^^hxh^^t-X^Atr 

(12) H h th^R-<7) c 1.3-7 -> h 7 >X 7 i 7 - -tf ^ ^5^1" '5. v 
[J. Biol. Chem., 269. 14730 (1994)] , G T P tOfliJ|[xt/K7!>^ G T P 

(1 3 ) ^ 3 ^ - • l: n i; Etl>^cO a 1,3-7 :3 v ;u h 7 > ;^ 7 ^ 7 - -tf [J. 
Biol. Chem., 272. 21349 i3 J: 0=' 21357 (1997)] ^ ^iJlt ^ Wi'k^ . GT?(Dm 
m^n:^' h G T P f±mi- ^'^t . M^CTP^^^tbCDP-Fu 

L /i^SRi;c> ^t\zl^) . GMP t-7 y y - :^ t y ^ h-N-^^tTh7 

(14) ^ -t 'j Tfctl^<7) a l,4-:^'7 ^ h V ;U h 7 > X7 i 7--tf 

(W096/10086) ^mM.-ti,mAL!\^. u T p (omm^fi-^^ h u T ? ^ f^tmi- i>R^jj 
^^t^ii^^m. *s<huTP7j>^uDP-Ga 1 ^'A^.m-nmt}i^-ti^±^ 

?fny hmtify ^ h-x^7^ h-X7i(^C3^n.-t^h';t-x^/4^.h)<;$-it->2,>lt 
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(1 5) i-^-t'JTEid^i7)/?l,4-*'7^h'>;bhy>X7jL-7--f 
(W096/10086) ^^mt^^m^!^. i-^-t')7ll]^<Da l,4-t'y^ hiy)lVy> 
(W096/10086) U T P cofltjIgi^^Tj^ U T P ^ 

'^mtim-/j^4{ti>'i^^!^. M<bUTP^>ibUDP-Ga 1 i'^mti>n^t}^ 

-1 U ct ^K ^ n y h^tify ^ h - ^ t ^' )l o - 7.:^^ h ^' n }^ t ~ ^ ^ 

(16) t^-t 'j Tfi^(7)fl 1.4-*"^^ h h 7 >X7 v--t' 
(W096/10086) ^%ifif -2>l^^t;. UTPOMIEt/KTi'^'bUTP^^LMt-^.tg^ 

^^■-r^«4itl. ^.hUTP^^ibUDP-Ga 1 ^: ^m-ri>mij ^^'-t 

irn y Vmtffy ^ h-^tl^-T-t^)ly^ h-^ i y:d-hG a 1 a 1-4 Ga 1 
ft 1-4 G 1 cl^ A ci:^ALf&^^^ :i t-^^X'^ 

(17) H h I±j3j^<7) /? l,3--ffy ^ h ~> )V h y > x.y --{f (^r^fl^ 6- 

181759) ^^^iM.i-^m'^mm. uTP(Dmm!^n^^hVTPi:±m'm^tii^ 

t-^fJ^^tl, ^iiUTP^^i^UDP-Ga 1 ^±mt^mtl^%^'r^'i^k^!^(Di^- 

(1 8) t^-t^)7^^(Da 2,3-->7'J;i^h7>X7i7--tf [J. Biol. Chem. . 
271. 28271 (1996)] ^^mtiWi'M. C T ? (D-mm^^^ h C T ? J^Mt 

-t ^m-\r-M(Dirimmt fziimi^mm<Dmm^ t '^mM'Mt Lfzmmi^i'i::^^'iii z 

tlZiy) ^ y hmtN-T-t-^)l-7>/-ij-<yt\i)\^}£yfi^ty^h~'N- 

il 9) t h^^(Da 1.3-7::?->;^^7>'X7x7--tf [J. Biol. Chem.. 269. 
14730 (1994)] ^%%1-^li%^fflfla, GT P(7^mm!\^''d^^hGT P i:±m-r^n^ 
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-Jjir^ti^^^s HtGTP^^'bGDP-Fuc ^ 'AlM-T ^^^^t) i^iir i^WAi 
G M P i: "7 > V - X ^ 3'- V T 'J ;U N - T f- ;u ^ h -^t 5 > h i/ T ^) )]/ 4 

(20) \^ V ^^(^ a 1.3/1.4-7 r]v;l/b7>X7ai7--tf [Carbohydrate 
Research. 190, 1 (1989)] .G T P (Dmm^n^^h G T P ^^M-t imj^^-T 

mt fzim^^mtco'&m'^ t ^mmm t Ltzmmf^it^^rri ^tr^xn . gmp 

(21) [ij^(7)a \. 2 --7 y y )VV V y :^-7 ^ J- iy -t. 'j 

• 3'J [J. Org. Chem. . 58, 3985 (1993)] . G T P (Dm^^'n:^' h G T 
P ^^m-th^tl'^^thWAL'^. |*^GTP75^'bGDP-Ma n ^^mthm 

'iTO ^ t\ZX ^ . GMPt-7yy-7.i}^hUana \-2U ^ n ^ h Z t 

^^X^ ho 
^^M'h ^ti)''X^ho 

iifmmmi)mm-thmm^^-n.(^rmr^ii^'x. t'(DXif£m$nxi,. ^^i^ 

t -d^^^X^h o 

(2) im^M':k<\i!}'^'^ ^ i^^-^^^'A^-f^-thni^.cn'tni^t Lxmm.^fih^U'^w, 
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7r5'h-^<>. ^'v'l'^n^^, -r>y-x, N-T-t^;i/v>y^j- = >^ 7u- 

(2) Escherichia col i . Propionibacterium granulosium. Mycobacterium 
tuberculosis ^ Mo r axel la catarahlis, Candida albicans^ Staphylococcus 
saprophyt icus . Streptococcus pneumoniae^ Streptococcus agalactiae^ 
Pseudomonas aeruginosa ^ Act inomyces naeslundii. Neisseria gonorrhoeae. 
Hel icobacter pylori . Haemophi lus influenzae ^<DWL^^'^M^t$.'t ^^^'^W^ 

x;u^^'^^;ux, ji^X^Y.'UX, ^<7)'^-<;PX 

(6) GD3, GM3-^<7)#>^.; K^^D;^'^**|g^^co. ifymmti^ 
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[Proc. Natl. Acad. Sci. USA.. 85, 3289 (1988), Anal. Biochem. , 174. 459 
(1988)] 0 

J. Org. Chem.. 47, 5416 im2)Um(D'hii:^zm\:xrT n Z tij'X ^ 6 o 
mWmi. galU, p p a ^%fjit^#ai^XL#:7'7 X ^ K(7)ifrj^ 

g a 1 u. p p a ^^mt ^Mm^i^y'y x a k p n t 1 2 (omriLUmi--^^^ 
xi:XT^ziii^i> mi . El 2 ) o 
1) ? -i:^t!^m^'> y ~<r>m}& 

p ^-/n^- ^ - ^^tr^fji^^ 9--X^i>pPA3 li6XU'pPAC3 lii 

b 'J 7°h 7T ^-yn^-^J^- t^tj-y^X < Kp T r S 3 0 =^i!)i^"-r ^ --^ -> 
V H 7 • =1 ') JM109/pTrS30 (PERM BP-5407) HXl/P.-f n^-^-^^tr7°7 
X 5 K p P A 1 63-233798) . F.-fn^-^-i^XVcl^Sl^J-fi- 

•y-^-^^^try^X ^ Kp P AC 1 (PERM BP- 6054) ^ l^^ji- J- -> i ') H T • 
=J ') -^ti-?^tLL Bt?;-:Hk h h 'j 7° h > (t < 7 Dfi$^) 1 0 g / U 6? 

(f-'Y yoltU) 5g/l.NaCl 5g/l,pH^7. 2] Hffi 

^ L , 3 0 r T 1 8 mm m l o 

M^^r^X ^n^tifz^Pf:/)^hm'£(^'S::^<7)}j^(ii{ZX . pTrS3 0. pP 
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A 1 p AC 1 7°^^ < h'DN A^^mmmt/zo 

;j^$^L/^pT r S 3 0 DNAO. 2 g ^^IJPII^^ P s t I J: ^' C 1 a I 

n4-7 h (B i o 1 0 mm m'o 3. 4 k b (7)if^^[Uj|xt/jo ffii^t/^p 

PAl DNA 0. 5 gi: Ummi^. ? s t I J: 1 a I T♦tJ»f^^, T t!;- n 
-xy;Hru^fjji:i: 19 DNA8lf>V^^?jt L. fnl^Si: 1 . 0 k b (7)^>t ^ I^lIX L 

t^3. 4 k b orr^^i^i: U='l . 0 k b 0»fK- ^ v ^ r- > 3 > ^ y h (TAKARA 

ligation Kit. -^mmnm) ^fflv^r. i evr-i ei^?^]. iiis&s^^fo/jo 

^?ltiai L. ? ,7°^^-9-\>zli>^m.^9 ^-T-*^ p P A 3 1 ^f#/jo 1^7° 
ISI^L/jpPA3 1 DNA 0. 2 f, g^mmm ? s t I joi:^ X 1 a I T 

+ 7M;J:i'j3. 4 k b<7)aif;v^lR]]|XLA:o M$^L/-:p P AC 1 DNA 0. 5 
fj^ g i%Um% ? s t I X Xf C 1 a I T^Jgfff^, 7 757'o - ^ ;umru*EI)i: J; 

3 7 TCT'-B^ig^ L/.'o 
^IfifiiL. c I 8 5 7'j7°U7-+)--^^ti>P,yn-t-^-i:J:>z> ^jFft-^ ^ - 
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x^i>i, p p AC 3 1 ^fl5c#L/jo m-fy^^ y(7)mM'^mmmmiti>^x ^mu 

2 ) g a 1 U^Jl7°7 7> 5 Kc7)jtfi£ 

ii/x 'J 7 • :j 'J W3110^*iO^fe^DN A [15lJ x. (f Current 

Protocols in Molecular Biology, John Wiley and Sons Inc. (1994)] H J: l? ^ 

7.i|D N A y'y ^-7-^7 7°7 K • pj- -> X r A X (Appl led Biosystems) 
tt$!i3 8 0 A • DN A^fiK^t^ffl^^T-^SfeLAio 

|^^;>jcDNA^7°^^ v-t LT, W3110^<7):5fefe>M^DN A^l#3y<h LTPC 
R^rfro^Jo P C Rli W3110^fe^$DNA 0. 0 4 g . 7°^^-7-#0. 5 
fiM. TAKARA Ex Taq (:t?Sj£tt^) 1. Ounit. lOxEx 
T a qMtfm (i'ffiitttl^) 4 // K deoxy N T P ^ 2 0 0 // M ^ 6 RJ^>y^ 4 
0;/ 1 ^fflv^ 9 4t:— 4 2 1C-2^, 7 2 "C- 3 ^7^(7)X|M ?r 3 0 0^ ^) 

(pH8. 0) , ImM EDTA] l&fO 7 x y - n n ;u a ( 1 v o 

1/1 vo 1) ^mut. m.^Lfzo mu'^m^^'i^^m^i^. #'bti:Aj±/gic2 

it'L^53-?IILDNAOjtlS^#/Jo 5^?tiS^7 0 %<^J:- ^ y - ;i/ -Cf^fe^ L . ^Z^^ 

I^DN At^-aSg^^ 2 0 ;i 1 coTEH-^mt^^Jo ^f^m?fl5 1 DNA 
^MPI^^ H i n d IDfe J:r/ B a m H I XWL. TiS u - 7. Y I 

DNA^r,-^5i-Si L/^l^. y- > ^ 'J - > n ^ 7 h Hct 0. 9kb(7)8|f^^ 
LdIIR L o HSfel^iJ 1 - 1 ) -eil3(f# L/jpPA31 DNA 0. 2 q ^ Umm-iti 
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Hin d m^Xl/ B am H I T-tj^f^, Tifn~7.r)in%^mi^l ^ D N AM 

itiilSRJSff]lL^ffl\/>TJ^i/i U 1:7 • rj >; KY8415 Bui$c7)5rJnc7):^;/£t;|^ 
-^xmnUmt. mii^nU^W'k T y \£ ^) > 5 O^^ g/m 1 ^^tfL B;?I?I^- 

3 0 rt-B^^^L/jo 

^aai L. g a 1 U^J1-/-7X ^ K-T-^^ p NT 9 ^t#/jo itT^^^ ^ K<7)^ii^ 

3) galU, p p a f5]B#^il-/-7X ^ K<7)jtfi5t 

fiil?ij#^3 tfi|)cO-b>;^MDN Ay^ ^ StI?iJ#^-4 l^ltfeo 7 > f--t > 

XflDNAr^^v-^r^fiKL, ili^^-^ D N A ^ i' v - t LT. W3110l*(7) 
^fe'^iDNA^ItfSyc!: L T fjiiE t fsJ-cO^-fr-T- P C R ^fro/jo 

2 0 1 (DlE\Z^^mLfZo mmU^ fi l DN A^MPISI^B a mH 

I i^' S a 1 I T-^if L. T:^-n-xy;U'^^^^|;!;HJ: D N A »fr,- =^ ^^i^lt L 
X - > ^ 'J - > n + -7 M: i; 1 . 0 k b (7)tSfn- ^ L /Jo ^il*fef?ij 1 - 
2) T'^^#L/jpNT9 DNAO. 2 g ^{felJPIg^S B am H I feJ:C>^ S a 1 
IT'^RIrl^, 7*-n-xy;i.m^-*ti/U J; DN AKff/t^5^?5tL, l")-f$t:4. 9 

mi. 0 k b <7)^M-i> J: {/^ . 9 k bcopJlf/V^^^y- V 3 h ^/nv^T 

^rmnU^L. im^AU^^^ T > \i > > 5 0 g/m 1 *^tj>L Bl^^ti^- 
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imti',l. g a \ P P a \m^m-fy^< KT'^^ p NT 1 2 ^n^z. 
I^pNT12 DNA 0. 5/. g i:mmmm E c o R I X Z/ S a I I 

Yl^zin 2. 2 k b (7)®fK-=^0lRL^^o -:^> pSTV28 DNA (SlSittt 
S2) 0. 2 /.^ g immmi^.E^R l isXV S a 1 I T-igjrrl^. 7*'n-xy;u 
m^vMt:<t DNA8ffM-^'7>«IL. IH]^ili3. 0 k b«7)rr)V$-[a]aL^^o 
1^2. 2 k b C0»r>T-i3 J: r/'3 . 0 k b Ogffn- ^ ^ r- -> a > v h ^ffl v>T 

NM522 ^-ffiT^ll^^to TBW$i;^ft mB^^^i^ $r ^ n ^ A 7 x - d - ;H0 
a 1 U, p p a^m-^m-fy ^ 5 KT-^^ p NT 3 2 ^^fZo m-fv 7. < K<0 

m^^mmmmit\^x 'ommifz (K12) o 

^M««J 2 . U D p - G 1 c (D^m 

1 -Ci#/jx -> ■ :3 'J KY8415/pNT12 ^ ^ . T > -J > 5 0 

g/m 1 ^^ij-L Bi^^l 2 5 m 1 (7)Ao 1 L'#^^' 7 7 £^ - 7 v H 
L. 3 0 r t:- 2 2 0 r p m(7)^#T' 1 7 B^Rgti'f^ t tZo m^Mii^ 12 5ml 
^ ;H7 - X 1 0 g / U h h V 7° h > { 7 n ftl^) 1 2 g / U 
x+X (f-Y73tt^) 2 4g/U KH.PO, 2. 3g/l (SU^cl) . K, 
H P 0 , 12. 5 g / 1 (yiJ^fl ) . T > 11° V 'J > 5 0 g / m 1 (T)^)^;^^ 

( p H^HI^) 2. 5 L (7) A o 5 L ^±?;-#^i L . SOrT' 

4B#r^. IIH, 4 0 r-e 3 t^r^j. 6 O O r pm. ji^m2 . 5 L / '^(D^i^X^i^ 

fi^tr^-#ft^, 2 8 %7 >-=&-T7K^Wj«/^T, tS#i??<7) p H $r 7 . Or^mWLfZo 
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:a ^ws- ^ -r 'J A • r > - T r X ATCC21 170 -^^^^ y )V=i - 7. b Q g 

/ 1 . h y iu^mm^m) i o g/ i , mn^^T. (t ';i>^;i/^ 

lOg/l.j^^ 5g/U (NHJ3SO, 5g/l. 1 
g/UK,HPO, 3g/l.MgSO,-7H,0 lg/UCaCl,-2 
H,0 0. lg/1. FeS0,-7H,0 lOmg/1. ZnS0,-7H,0 
10mg/l.MnSO,-4-6H3O 20mg/U L-->Xx^> 20ni 
g/l.D-v^>hx>^:^JUv'>A \ i)mg/\^\i9iyB \ 5mg/U 

5mg-/l . aXXf^ir^y 2, Q fx g / \ (ION NaOR-Cp 
H7. 2\zmm:) (^|{l^7i;^'^^^^-fl^'($:i*-%2 Dm 1 cOAo;l;3 0 Om 1 ^/S7 7 
^l'^ # n:^^ 7 7 X 3 ICif L. 28rT220 r p m (7) Ife fT- T\ 2 4 B.^ Pal i;"? L 
/>:o 

ISi&^yf5 2 Om 1 ^±fcii: [nJ-M^c7)jfi{^i^^ 2 5 Om 1 (DX^fz2 LM^^-y 
7;U#§H:^7 vXrJtilifiL, 2 8 r 2 2 0 r p m0^ft-i:\ 2 4 BjfHl^ig 

I?) 5g/UKH,P0, 10g./UK,HPO, 10g/l,MgSO 
,-7H,0 lOg/U CaCI,-2H,0 0. lg/1, FeS0,-7H, 
0 20mg/K ZnS0,-7H,0 10mg/UMnSO,-4-6H,O 
2 0 m g / 1 (SU^l) . /?-T7^> 15mg/l (glj^m) . L - X x 
-f^- 20mg/l. t:'p4-f^> lOO/ig/UigcS- 2gXl.;fei0^h'^ = 
>B1 5mg/l (glj^l) (10NNaOH-C'pH7. 2 ^zmW) 
^ti:^'^W^m2. 2 5 L(7)Ao/j5 L§t^#^iH-)gaL, 321:^6 0 0 rp 
m. m%m2. 5L/mi n 2 4 B^prHlig-S^tTo /jo ig^t^. 28%T 

y^-T7^^m^'X . ±l^#n«ico p H ^ 6 . 8t:*|#L;t;o 
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X V X 'J L 7 • u 'j KY8415/pNT12 m^MI^ 4 0 g / U n 'J /n' ^ r 'J 
A • T >^-Tr?^X ATCC21176^vS®^$^ 1 5 0 g/ 1 . ^'^l-^J - :^ 100 
g/K KH.PO, 20g/UMgSO,-7H,O 5 g/U 7^f->|^ 
5g/U ^n-yhg? ii]^) ^ A^) 21. 2g/U -t-^<->S-215 
4g/l.^->^> lOml/1 <7)ffl/jjc7{/' ^ RJ.D?S 30ml^200ml 
^\£-i3 -izXn. mRfZ^U'^-^y^^T- ^ y ^ • ~-y~>,'Xm^ (9 0 0 r 
pm) L. 3 2 "CT' 2 1 »#rpmj.L:«^1f o/jo 

KB^. 4N N a OH=$:fflv^-C. s^'^l-tifS c?) p H ^ 7 . 2t:^t.l*L, 

ISRCL.i: <£ ^) . KfiBmn^C 4 3. 9 g / 1 (7) u D P - G I c ( 2 N a Ifi) 

mmms. galT. g^\Ki:mRti>^^^i4^-f7X<V•(p■)^f^ 

g a 1 T. gal K^mRt i^^i^li^y'y i Kp NT 2 5 (D}^i$Lyj 1:^1.1 r> 

PCR^?-Tli. y -;l-?ti^&i;ct 0 DN Ac7)?t^^^l#L/jo muNAjt 
IS^ 2 0 I (T^TEUv^ML/Jo Mf^mff^ 5 1 ^fflv^ DN A^^lJPl^^H i 
n d miiXrfh_[_n_c H T'-^Wfl^. 7 n - X y ;um^f^tt) t' i: 0 DNAS(r)V^ 
5i-?!tL/j|^. V - > ^ 'j - > n ^ O 2 . 3 k b (7)8ffM- ^ EI^IX L /Co 

pBluescript n SK+ DN A 0. 2 /i g ^$lj[l^-^ H i n dinjoJ:t;'' Eco RV 
T't;jaifL. 7*-o-xy;wm^t^;ilji:<l: 11 DN AStrn-^'7i-*tL. IpJ-t^lCS. Ok 
b (nm^^^mULfzo 

%2. 3 k b Otin-i^<t r>='3 . 0 k b (7)Etl'r^7 ^ 'Jr- -> 3 y h ^fflv^-C 
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1 6t:T'l dWMI^KtE'ir^li^fZo 

rmnm^l. mw^mmi^^Ty\i'y v > 5 o g/m i ^i^tr l 6^;^^^^ 

^Jftai L. g a 1 T. gal Kitfef-^^^y^ X = KT'*)^ p NT 1 9 ^^#/Jo 

|gpNT19 DNAO. 5 g ^MPfi^^ C 1 a I Jit/ B a m H I T'^J^ 

n-^(nliJXL/-:o ^iSMl - 1 ) T-IRf#L/jp PAC 3 1 DNA 0. 2;/g^3/lJ 
UM^. C 1 a I i3 ct t/' B a m H I T-^Jftlff^, 7 n - x Y J: 0 D N 

A Iff 53^ St L. M^fUCS. 5 k b (7)ifn-^[n]i|XL/^o 
M2. 3 k b (7)KffiViy J: . 5 k b (7)g/f/^,- ^ ^ ^ v a > 4 v h v. T 

Tff^tis^^L, mmmmi^^Ty\^'y > 5 o // g/m i ^^ol Bus^isitb 

L, g a 1 T. gal K fWllt$|&Jl7°7 X ^ KT"^^ p NT 2 5 ^^fzo 1% 
1life^j4 . UD P - G a 1 <r)^M 

1) galT. galK, galU. ppa ^^^(O^Ji^ 

"^Mim 1 - 3 ) X'Wfz p NT 3 2 D N A ^ffl T -> X 'j t: 7 • 3 >; 

g/ml;foj:r/"^n^A7a.-ZJ-;n 0 pc g / m \ ^-^tsL BmH^-^^limt, 
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alT. galK. galU. pp a ^J^^^T'* ^ > x >J H 7 ■ n 'J 
NM522/pNT25/pNT32 ^ ^ ^# o 
2 ) U D P - G a 1 (D^m 

4 - 1 ) Tif /Ji -> X 'j 7 ■ 3 'j NM522/pNT25/pNT32 ^^5|j!tfe1?iJ 2 t 

tfz. =3 'J ^w^'^'f■ 'J • 7 >^^7r^^x ATCC2ll70^*^^iii!ife^^J 2 1 iGHi(7) 

X -> i 'J ti 7 • n -j NM522/pNT25/pNT32 5 0 g / U n U T^s' 

^) <^ A • r y^-yy^-^ ^TCC2moWMMi^ i50g./M. so 

g/U*"7^h-X 20gXUKH,, PO, 15g/UMgSO,-7H, 

0 5 g/ U y ^ 5 g / U :t n -v (:^; >j '"7 Al^) 2 1. 2 g/ 
l,t^<->S-2 15 4g/l,^vU>10ml 1 (r>m.J^i}' h^ihM. 
Cu:.'JSl2 L ^ 5 L^irfHlitlAn. I^RlL-^^L^ 6 0 0 r p mH-CiSir4^L, 1 L/m 

1 ntCTii^^L, 3 2'C-r'2 6 BtrpmiL:' ^ f? />: o 

S:£'4J> 4N NaOH^fflv^T. IjC^'i^cT) p H 7 . 2(;||f#L. 'i^-^t^fcL- 

I^RtL-i; J: 0 , * 4 7. 4 g / 1 <7) U D P - G a 1 ( 2 N a i^) 7!)^!?fe 

fi£ L /Jo 

l^ifet^JS. galT. g a 1 K^=7 ij T^AC^-f >j r:;^ • 7>-t-7y^^Xt-5&3Fft 
i->x 'j t7 • ^ 'J EtJ^cOg a IT. galK^r=I';^^^^~^■f'j'^/^•7>^ 

-7y4^x-^-%^a-r>2.m^^x.^-/v x ^ k p tk 7 tT^jgis-^^'^iiov^TWri^iS 

(^4 L^J) . 
1 ) p C G 1 1 6 (7)jg^ 
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n'j^wx^T-'j'^A • T y ^ -7 Y 7.vmnX' ^ 7^ fy 7. KpCG 1 1 6 
CO ig ^ I-:JI T ^7) J; 9 t: =( J o tL- o 
■fyX^ Kp C G 1 1 (i)f^¥ 6-91827) DNA 0. 5 g ^^IJH^SP s t I 

V - > ^ 'j - > n + 7 h J: 19 6 . 5 k b (D^n ^ mu L /jo 

-:^J. •/7X^KpUC19 DNAl. 0// g ^mmmm E c o R it- ^Blf 
f^. DNA Blunting Kit C^m^in) X ^^f^^mtlfz. "^m^^itlfzmD 
N A'gr P s t I -C'tiJKffl^, T^^'D-xyju^^^r/Rlim; ^) D N ABfn-^5}^Si L. 
MERmaid Kit (B i o 1 0 1 ttM) U J: ♦'J 4 3 b p OlffM" =^ [uJljX L 

M6 . 5 k b (Dm^^XV^ 3 b p OWf^-^ 7 Y v a > + 7 h ^ffli^T, 

M^I$;R/-tif^^fflw^T =7 'j jj' 7-') ^ A ■ 7 >^r. rr X ATCC21170 ^5^=^ 
a: 1/ ^ h D .-K- -> 3 >r£[FEMS Microbiol. Lett.. 65. 299 (1989) ] T'?f^W 
fe^^L. f^-ff:^@.$s}^^$^x-<^f-y-7^->>' 1 0 0/i g/m 1 ^ tj> L B 

^^'f^ , 3 0 r T- 2 n mt^im L />: o 

^-^LX ^fzMmmi^(Doa--j:^<^^(Dtmj. Bacteriol., 159 306 
(1984)](cf;£o T^vx 4 K^JAttl L, 7°y7.i Kp C G 1 1 6 Mfy 

2) galT. g a 1 K^^fJil-^y^X ^ Kp TK ycOi&ftJc 

^Jfe^J3Tit*ji;L/jg a 1 T. gal K ^ ^Mt i> 7' y :^ < KpNT2 5DN 
A 1 . 0 ^ g ^mS.m^Xh_o_ I a I U' B am U I f'^g/ff^. 7 ^'n - x y 

DN A^n-^'^fiL. v - :^ ^ 'i - > n ^ 7 h J: »9 3 . 5 k b (7) 

-A. mmm 5-1) T-it/ijcL/^yxx ~ Kpcciie dnao. S/^g 

^flUPIg^^ S a 1 I iollf B am E I Ttjjg^fl^^ T o - x y i: J; ^ 

DNA^>V^5}-St L, N^ii:6. 5 k b c^ftff * [0]i|X L /j o 
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1 er-r-l 6»#P^. iS*£EtL«^tro/^„ 

10 0;/ g/m 1 ^^tf L Bl^^^^Ut^l*. 3 0T:T-2 BPbII^^L/Jo 

g a 1 T, gal Y^W^^^-i^-f v 7. I YX^^h p T K 7 ^\^ti. X < 

^Jfe^lje. UDP-G a 1 

^ifc^lJ 5 T'lt 3 'j ^ws- ^ ir 'j H; . 7 > ^ - T y- X ATCC21170/pTK7 ^ 

'j ^^/^^ -r A • T y^^T Y^-Ts ATCC21170/pTK7 ^?tc?SM^4i 1 5 0 g/ 
U -DX^"; 40g/'U :^?"7^h-X 20g/l , KH,PO, 15g 

/U MgSO,- 7H20 5g/U 7^f->Ft 5g/U toy^K 
^ I^^) 10. 6g/U-t-^^->S-215 4g/l.+->P> 10ml 
/ 1 <7)|aijK56^'^^^J^C>H^3 0ml ^200ml^l^'- ^ - UAtU H^R]4i«T^^ 
-7ir:t^T-f 7 ^ • 7. ^ - ^ - \ZXW(^^- ( 9 0 0 r pm) L. 3 2r-C2 l^'Si^^. 
\h =^ f J -3 o 

JS:tL>4>> 4N NaOH^ffl^/^r. i^J5t);t?^(7) p H 7 . 2C|||$L, 'J^-^iCJc- 
1:t. 7;u^h-7., KH, P 0, ^ri^Jn L/Jo 

. K'^^m.^'V^l . 2g/l(7:)UDP-Gal ( 2 N a irii) Ti^'t^ 

7. glmL\ ppa. pgm, glmM, glk. pfkB ^ Jtt 7° ^ X 
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1 ) g I m U . p p a ^Jft7°7 X ^ Kc7)Jg/]£ 

0/i I COT E tlv^^ft? L^-o i^??i^.?ft 5 1 ^fflu^ D N A ^S-IJ|5g|^-SH i 
_n_d miiXU'B_ajn}i I T'^IJffiff^. T □ - X ^ H <t DN AirlV^ 

L > V - > ^ - > n + 7 h HJ: ^} 1 . 4 k b oKlr)t ^ L t^Jc ^Jfe^^U 1 
- 1 ) T^JIfl^ L/jpPA31 DNAO. 5/. g i^mm^ H i n d HI is J: r/-B_ 
_a_mH I T-tuaffM. r - ;^ y;um'>rC^7ki!j(C J; D N AKn- L . mUl' 
4.2k b<7)|^;v=^IUi|XL-^Jo 

1 . 4 k b <7)»)f>tib^ i r;^"4 . 2 kb(Dm^^y ^ y~-yB y^-y h^m^'X 

oTf^Kfc^^ L, mf^nU^i^'kT y t°-> 'j >' 5 0 /i g/m I ^^t; L 
m'^WMVk. 3 0 t:T--%^^L/;o 

?r|fltii L, g 1 mU%il7°7 X < KT*^ p NT 1 0 ^^#/jo < Kc7)^i 

5^iS^J 1 - 3 ) r-mf L/j p NT 1 2 DNAO. 5 ^ g ^*IJPii^-^B a m H 
I mxi ^ 2. 1 I T-^»rl^. T7:7-"n-xr;i/m^j*i!;tc J: ^ DNAifn^^it L 
l^^m. 0 k b<7)8^>t^rI«li]XLA:o tiE p N T 1 0 DNA 0. 2 ft g^%m 
g^l B a m H I ^ J; L^' S a 1 I "C ^)]W\k . ri]U-7.Y J^ J: '9 D N A 

m^^i'jmL. 3 k b<7)^n-^iniijxL/-;o 

B^- 1 . 0 k b (oarrM-is i ^i^^5 . 3 k b coK/rn-^ X ^' •> 3 >^ y h ^/fji^.-r 
1 6 r 1 6 B^Pn'j . iSISBcJ-D ^ o /Jo 
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^ffltfiL. glmU. p p a fajl}#^?t7°-7 X = KT'*^ p NT 1 4 ^#AJo l^'T" 
2) p gm^3Eft7°7X ^ h'<D^f& 

>X|IDNA7°7 ^ -r-^^j&LfZo m^^DN M:-fy LT, W3110 

PCRI?-Tm> J: , D N A (T^^^Kx ?riR^^ L /jn ItjtMJ^ 

2 O/i 1 coTEli?#ft?L/j. l^r#ftl?S5;i I D N A ^{jiUm^^ C i a I 
iiXlf B am U I T'^Bfrl^. T - X r ;um"5i?^it]U i: 0 D N A ^K" ^ ^>«t L . 
y - > ^ - > n + -y h U J: I'M . 8 k b ^7)[SrM' =^ lelilX L fZo "^mm 1 - 1 ) T' 

L/jpPACSl DNAO. 2/ig^ itilJI^lg^l C 1 a I J; O^' B a m H I 
X-mmk. T*"n-xy;H;'JU/Kf;jU i fj DN Arrive 53^SIL. frijacs. 5 k 
b <Dn)^^mULfZo 

Tff^Kfe^L. mr^'&U^^iry}£y 'J > 5 0 g/m l ^^ti-L 

3 0 rT-Bfetg^L/jo 

3 ) g I mU^M-fy X < Kc7)i2rjS 
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0 1 «7)TEtc^ft? LA:o i^?^^?^5 1 DNA^^ljPI^^ C I a I 

J:t>'B_a_mH I T-^J^ff^. 7 i^'o - x r i: D N AB/f/l' 5Mt L > 

V - > ^ 'J - > n ^ M: i ^) 1 . 6 k b «7)»f>;- =^ [Q]i|X L /jo HifeM 1 - 1 ) T' 
^#LA:pPAC3 1 DNA 0. 2/ig =$:$IJPII^^ CJ_a_ I is J: t/^' B a m H I 
T'^l^f^, T7t;'n-xy;um^?^filt; ct DN A8ff^-^5^?iL, f^J^UB. 5 k 
b (7)rriV^In]i|X L;^Jo 
Wa\ . 6 k b (7)||frri5<t r/5 . 5 k b(7)ftff)4=^^^y-->3 >^7 h^fflv^T 

1 6t:T'i 6 (i#rBiiiMj5cfD^^To7^jo 

mmn^^i^^ry\^'>') >5 0/i g/ 1 ^^^j-LB^^^jfen^^oJi^, 3 or 

4 ) g 1 k ^My°y :^ 5 KOiifiK 

5?iJ^^ 1 3 EitCT) -t > X M D N A :/ V ^ V - i: gfi^ij t ^ 1 4 Eit^O 7 > -t 
>X|^DNA7'^^ v-=^-^^L/jo M-^fiScDNA^y^^ L. J- > a. 'j 

li7 ■ n'J W3nO^(7)^fe<*:DN A ^^Mt L T Htia <h faj --(7)^f4:T- P C R ^ tf 

PCRI^Tf^. J-^ / --'^?ti^•^^:ct 19 DN AcOrtlt^:iR^# L. l^itSJ^ 2 0 
;/ 1 (^TEizmmLfZo tmrnMb fx l PNA^^lJPIg^^ H l n d nii5 

J: t;'' B a m H I T't;jSfft^. 7 :*'n - x r ^i^m'^r^^illt: i D N A K(t>V ^ ^St L . 
„ > ^ ,j _ > U J; f5 0 . 5 k b (7)m}^-^mi\lLfZo 

%mm 1 - 1 ) T*a# L/jpPA31 DNA 0. 2/ig^ ffi-IJI?Me* ^-H i n d 
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mo. 5 k h(Dm>yiiXXfA . 2 k b (7)Klf>t =^ ^ ^ r- v 3 > + 7 h =^ ffl T 

m522 W'tn-Ar^'ijt'^xMmmi. mM^^mi^i:T > -> > 5 0 ^ g / 1 

1 k (7)-^^^t^7'7;^ ^ KT'*^ pNT 4 5 ^^fzo tkv'y :^ < K(7)^iit=^ 

±.mtm-<^^n'(:p cRi^y^^ nhtifzDN Ammms fx 1 ^^v^ dn 

A^$iJliR^^ H i n d mX'Wik. T o - x y ;b mtu^l^J {I J: i9 DNA8/rM-^ 

4 5 DNA 0. 2 g ^mB^m^. E i n d ID T'^rrf^T;^:^ 'J 4^ X 7 r 5^ --tf 
J: ^}E'J ^l^-fb^a^^^f ^\ 7 7!7' n-xy;HE$l*l*t: J: ''J D N Arr)'r ^^It 

L. f5]#i;4. 7 k b co^>t^ISlJjXL/-:o 
^0. 5 k b coKfrM-^fci t^'4 . 7 k bcorr/i-^^^'y-->3 > + 7 h^ffli/^T 

mf^lS.n^M^ry <; > 5 0 /i g / 1 l B*XJ??tti(c^.^h^^. 3 o r 

1 k ^^ilt>2>^7X < KT-ab^ pNT4 6 ^^#/Jo gi^7°7X = K (7) ift ^ %ij ^ 

5) p f k B^3Eft-/7X < Kcojg^ 

fiil5'"'J# ^- 1 5Ei3cc7)-t>x|^DN A7"7^-7- 1 6 Ei)c(7) 7 > f--t 
>X||DNA7°7^v-^^^L/^o 1^-^/5:0 N A ^7° 7 ^v- t L. WSllOtt 
O^fe^DN A t LT Hm<h (R]-(7)^-ji}iT'P C R ^Tro/jo 
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0 ;j I «oT E izrmifz. mmmm 5 fi 1 ^^v^ dn a ^{t-uPii^^H 1 n d m 

isXl/ E c o R VT-^^Sfff^. T;^'o-xy;um^?;ki*i: i ^5 D N A l&rM- ^ ^St L . 
-y- >^ 'j - > n + 7 h i: i 19 1 . 3 k bcoKffn-^milXL/jo pBluescript n 
SK+ DNA 0. 2 g ^mmmi^ E [ n dm jsXV E c 0 R VT'^^ff^. Tif 

□ -xr;umtT:?*tfjm; t5 DNAWrn ^^^i-jiL, mmi's. o k h(Dmn^mu 

mi. 3 k h(Dm>^isX{/3 . 0 k b (7)|ff>V^7 ^ y- V 3 >^ 7 h ^fflv^T 

f k Bitfi-f X ^ KpNT4 3 ^#/jo HS7°^X = K(7)|||^^$|J 

pNT43 DNA 0. 5 g D N A ^ 3i-IJPia^^ C 1 a I J: O-^ S a 

3 k b C7)8^>V^IMJ1|X L/Jo 

mmm 1 - 1 ) T'fljtw L/^pPAC3i DNA 0. 2 fx g ^ mmmm c i a 

1 J: t/ S a c I T^J»fm. 7*'n-xy;um'^^r^ii)(: J; D N A ^K" ^5Mt L 
mi. 3 k b OSffM-iDi (^'5 . 7 k b cOK/fM'^ ^ ^ y- -> 3 7 b ^MJv^T 

Riic.f^ =Sr T i ■> i 'J t T • 13 NM522 ^ i U o T ff^ L . 

x'-m.mmLfzo 
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f k B^Jay^X ^ KT-^^ p NT 4 7 ^^#/jo ^-f y 7s \ Y 
mtV^^ OfilEL/j (15 9 El) o 

U D P - G 1 c N A c (7)^1 
%W\ 7 T'^#/:x-> X 'J t: 7 • :j U KY8415/pNT14 ^5^. NM522/pNT24 
NM522/pNT44 NM522/pNT47 ^^'^ife^lj 2 h P]#(7):^-/iT'^^ L. tfi^tL^l' 

i V X 'J 7 • 3 'J NM522/pNT24 6 g ,/ 1 . NM522/pNT47 ^fflMf^^ 6 

g / U 1 0 0 mM h 'J T.^mmm^ (pH8. 0).6mMMgCl,, - 6 
H^O . 1 OmM ^'';L'n-;^-6-'J 2. 5 mM 7 ^ h - X 6- 'i >?^> 

2. 5mM ATP. :^^5->S-215 4g/l <7)ffijj3c75> ^ J5c£<?li 0 . 
1 m 1 =^ 1 . 5 m 1 ^^^--7'i;An. 3 7 rT' 1 ft$f1,mS=^^To /jc S^^L-'f?^^ 
6 5 r T- 5 5}-ru14J?Laf^, x > x H 7 • V KY8415/pNT14 ^fSl^ 0 . 3 g / 
K NM522/pNT44 ^?Sffi^*^6 g/ U 5mM n -tf = >-6- 'j >f^, 5mM 7 
■t-?^;i/CoA. 5mM U T P <h ^ i -9 J: O^'j&S^i^iJP L. $ t: 3 

7rT'3 O^^-ramtD^-^/it C^, &£>i&4iU2. SmMd. 6g/l)c7)U 
DP-GlcNAc (2Na:^) i)^^lkLfZo -O^, -x > x 'j 7 • 3 'i 
NM522/pNT24 li NM522/pNT47 m^M^'k mm Ltnii^-o tzm'k(^ U 

DP-G 1 c NA c^^Mti-fti-fnO. 0 8mM. 0. 1 6 mMT'^b o A:o 

Z(DZ.}i\t. p gm^&iJl^i: p f k Bf&^l^coM-^^'^t^-tirlC i ^} , g 1 mM<7) 
?^1*.5&Jl{:-£.^ ''jrGlc-l. 6-P2 ■h^^'^X ^^C<h^7KLTv^^, 

9. UDP-GlcNAc (D^^M 
7 T'^#/>:x V X >; 7 • :3 'J KY8415/pNT14 NM522/pNT24 
NM522/pNT44^, NM522/pNT46 NM522/pNT47 ^ =^ 'J^lifei^iJ 2 >: f5]^||(7)->j-?i T'i^^ 
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J-->^ H7 • :r 'j KY8415/pNT14ft. NM522/pNT24 NM522/pNT44 -ft, 
NM522/pNT47 NM522/pNT46 m^'^V^^ ^ 1 0 g / U 'J ^ws' ^ x .j a • 
7>^- rr^f^x ATCC21170ftiSBI^^ 1 5 0 g/ U h-x 5 0 g/K 

^ >^^l£8 Og/1, KH.PO, 1 5g/K MgSO,- 7H,0 
5g/U -7 ^ ^ym. 5g/U ^n-yh^ lOg/U t ^ 

^->S-215 4g/l> Jr->b> lOml/1 (r>m.^t^ h f£ ^ K^^^ Z 0 
m 1 ^ 2 0 Om 1 ^lf-:^-i;An, ^ t7)J5tfL:.?^ ^ v r -f y ^ ■ 7. 9 ~ y ~ 
t'T^# ( 9 0 0 r p m) L. 3 2 r T' 1 0 B^rHmio:' ^ =lf o o 

^Rfti: J; f^) . iy:J^:-?i^4'tc 6. 2g/'lcoUDP-GlcNAc (2Na 

%1km\ 0. g a I Kl6?l7°-7 X ^ K<7)ig^ 

- 1 ) X-m^Lfz pNT25 DNA 0. 5^g ^UmmmC 1 a I 
J:t>^ E c o RVX-mmk. T t'u - 7.Y )Vlg%mji[z X ^ D N A^fn" L . 

>->^ij->n + 7 hici (9 6. 7 k b<7)ifn-^ia]iixL/ja [rhixl^jdna^ 

DNA Blunting Kit i: J: ^5 ¥r^*^fb L ^ ^r--> g 7 h ^ffli^T 1 

mw^mi^wi T y \d ^) ys 0 ^ g/m\ i:^tsLBm'Rmi&izm^'i^3 or 

a I K^m-fy^ I W^^^ p NT 5 4 ^ff/jo I^^'^X ^ K tO^i^ ^ $lJ(5Rg^ ^ 
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■/fifbU J: ^mULfz 1 0 El) o 

11. uDp-GicNAc (n^m 

l O rMtT'^i-i- v ^ V t r • ^ >; NM522/pNT54 ^^^-j^ifef^lj 2 t [ni^co:^^ 
i; -^z. • T^^-ry^t^;^ ATCC2ii70^^^]5fe^^J 2 tmU(^->jiikT^mL. nh 

X -> X 'J L 7 • 'J NM522/pNT54 m^Mi^ 5 0 g / I . n V ^r^^' ^ x 'J ^ A • 
T^^-ry?^^ ATCC21170^$fe?Sm#: 1 5 0 g/ U h -X 4 0 g/ U 

N-T-bf-;i,>.-j|.r7-ij-^>67g/'l, KH.PO, 15g/U MgSO,' 7 
H,0 5g/l. 7>r-5^>g^5g/l,tD7hS^(*'i ^^ik) 10 g / U 
^^^^^S_215 4g/U^->U>10ml/l (D^.^:^' ^tah 
30ml^2 00ml^t'-:^-t^An, ^ (DjyLfZ^-B. §r v ^' r -f 7 ^ • X ^ - 
v-l-T«t^M 9 0 0 r p m) L. 3 2 "C T' 2 7 li*PJ]Sl.L:- fr o o 

Stc.4'4N NaOH^fflv>T. mKht^Wi^^ P Hi 7 . 2i:ilt^fL. -^^^US 

MJ^fL-HJ: KJZ^m^l^r^ 17. Ig/lOUDP-GlcNAc (2Na 

mWmi2. UDP-G I c NA c t UDP-G a 1 c7)lB]lJ#/fejg- 
^*fe^iJ 3 vnfz NM522/pNT25 ^*^^Mi^?iJ 2 [n]^l<7)^^j:-T'lg^ L . ti/j^ 

^r^X ATCC21170^*=^^*fe^?IJ2 tl0]^<7)^-a:-T-^#L. If^ tL/^iS^tl ^ j£'L^5>^t 
X V X V 11 T • u 'J NM522/pNT25 ^SSf^ 2 5 g / U > j ^ t- "J A • 
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N-T-t-f;u^'-;U3-itw 50g/U 40g/i, KH PO 

15g/l. MgSO,- 7H,0 5g/K 7^f->^ 5g/U ^toyhaj? 

'J ^ A^) 10g/U-t^$->S-215 4g/K+->p> 10 
m 1 / 1 (7)|a/ii75^'b^>SStL«?^[3 0 m 1 2 0 0 m 1 ~ iJ - iZ AH. Z(DR 
im^-^V^^-T^ y ^ ■ 7.^-y~i,zxm4 ( 9 0 0 r pm) L. 3 2rT'2 4 

MKlL'lZ X r, , RlS^^ft'U 11. 4g/l(0UDP-GlcNAc (2Na 
^) i 1 8 g / 1 CO U D P - G a 1 ( 2 N a il) tJ^'^i^; L /Jo 

l^ig^J 13. manB. manC. pgm. pfk B%fJi7°7 X < K<7)jtfig 
1 ) m a n B , man C^M^y X 5 K<7)ii^ 
Se5''iJ#-^ 1 7 Em^T) -t>xi^DNAy7^v-<h Sdi'iJ^^ 1 8 gd^co 7 > ^-t 

• rJ'J W3110l*^fe^DNA=^^S!]<i: L T fri^ <h l^l-O^f^^T p C R ^ o 

tZo 

P C R |^7f^> X y - J: D N k<DimiMn Lfzo gS?t^ ^ 2 

0;/ I cOTEil^^SL/jo i^v^^-^^S;. I ^ffiv^ DNA^$IJ[?g^^H i n d ID 
mxi E am H I T'^Jifl^, T :^'n - x y j: I9 D N A»f/V L . 

v->^';->n+y hCJ; *9 3. Ok b(7)»f>t^Il]liXL/^o pBluescript D 
SK+ DN A 0 . 2 /y g iUmmm n \ n d IDiJ J: ^' B a m H I xmm'ik. T if 
o-xy;um^ra^fit: J: ^) DNAKffl^-^^^StlL. |5j;f|t:3. 0 k b oif>',- ^ 

1^3. Ok h(DWmy\-iy -( Y~'y-a > ^ 7 h ^fflv^T 1 6t:Tl Gft^Fn'jjlM 
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a nCioXU'm a n Bi^t^-fy 7. I KT*^ p NK 6 i^tzo ll^'7°7X ^ Kct) 
^iit^^^PI^-^ii-fbtlJ: »)«IEL/J (^1 im) o 

|^pNK6 DNA 0. 5 mmm^i C 1 a I ib' J; U^' B a m H I T'tjJSff 

7 7:7'a-xy;bm^r*Klt;i D N A»fn- ^ L 3 . 0 k b (Dm>i-^mUL/z 

mmm i - i ) l/^ppacsi dna o. 2^g^ $ijp.r^^ c i a i 

J:a'' B a m H I T'^»f^^. T if u - x Y I DNAm^^^mt 

mm- 5. 5 k b (Dmni:miLfzo 

ms. 0 k b <7)K|fn-i5 J; LK5 . 5 k b c7)|ffK- ^ 7 ^ v a > ^ y h ^fflu^T 
1 ^^tf L B*^i^«H:^>fii-|^, 3 OVT-^i^mLfZo 

a n Ci3 J: D^m a n B^^gy^X ^ KT'$)^ p NK 7 ^?#/Jo l^y^X = Kc7)|g 
ii^StJlJIS^^rPj^bUi: ♦}SiEL/j (mi 11^) o 
2) pgm, p f k Bf5]B;!p5&3Fl-/^X = K(7)jgfi£ 

USa^ll 7 T'?5J^# L/-: p N T 2 4 DNA 0. 5 g ^mRB^. X ho I HXlf 
B a m H I T'^BIfl^, 7 :^7'n - x r;um^f*fiH: J: ^ D AM^ "^Mt 'y ~ > 
^ ViZl^ 3. Q k b(Dm}\-i:WiUlfZo -:h\ pSTV2 8 D 

NA mniUHm 0. 2 hxriBjjnEix'mm'^^. 

T;^7'n-xy;um^U/kI*m: DN A8/fn-^'7>StL. 3 . Okb(7)ifn-^ 

1^3. Ok b(DWim)\i:y ^ 3 y^-y h^ffli^r 1 6t:Ti eu^rpTil*^ 
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g m^i^^i^t i>'/y I VX^^ p NT 5 3 i:%tZo m-fyT. I V(Dmm.^ 

ummmmit\'^x^mnLfz (mi 211) „ 

7 xm^Ltz-fy y^ 5 Kp NT 4 7 DN A^USt L T t f5]-<0^# 
T'P C R ^^f o Aio 

PCRl*^7f^. J: ^) D N Ac7)itiS^II)i|# L/jo ig?t«S=^2 

0/. l<7)TEt;v§^L/Jo g^?<^filH^5/i I ^ffli^ DN A ^^JPI^^ E c o R V 
J: g^' B g 1 n X-mWiks T^'n-xr^i/^^riUtcj: DN A»f>V ^55-88 L. 

3 k b cog/fit ^[nli|XL/^o pNT53 DNA 0. 2 ;/ g ^$1JPI^^ 
S m a I i3 J; t>'B_a_m H I T'tjUiff^, T # □ - X r Hi DN AKflV 

?r5?*?ilL. fej^ice. 0 k b c7)tlff>i-^iai|XL/>;o 
1^1. 3 k b<7)^M--fe J: y=6 . 0 k b <7)ifM- ^ 7 y- > a > v h ^ffl v^T 

1 6 r T 1 6 tt$PB^iiiSE;5^if o 

HS^|gRfL:«?S^rfflv^Ti->x t 7 • 3 >J NM522^^''^-vitIi;£oTff:^Wte^L. 
f^. 3 0 r-C— B^ig^LT^Jo 

gm^irfp f k B^ilT'^x = K-e$)^ p NT 5 5 ^^#/Jo M-fyy^ ^ V<7)m 

%ykmi4. GDP-ManO^l 

1) manB. manC. pgm. p{kB^^W<D^^ 

V^mm 13-2) T'#/j pNT55 DNA^ffl^/^TxviVtlT-n"; 
NM522/pNK7l5t;^'^f£Uf;£oTfl^^S$£j^L, mM^Ut^i^^ T y \i ^) yb 0 ^ g 
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/m I i3Xl/C^uyI^y^^:2-)i\ 0^ g/m 1 ^^trL B ^^^^t^l^^f^. 
3 Ot:T'-Bfe^!lL;^^o 4WLT^A:SKlEj^#^ii^1-^C <^ i:<t ma n 
B. manC. pgm, pfk B ^iJittT-*) ^ ^ -> ^ <j T • u 'j 
NM522/pNK7/pNT55 ^ ^ ^# o 
2) GDP-Man 

1 ) -e|§/ji V i ti T • 3 'j NM522/pNK7/pNT55 fti^ X IimMm 7 X'% 
/jx->i 'j 11 T • 3 g NM522/pNT46 ^IIM^y 2 ^ f5l^it7):t;ffiT'J^«L> ^htlfz 

ry^^X ATCC21170^^IIJfe1?lJ2 <h[sJtl|(7);^vi-T-Jg^L. ^^f.n/c±g»^ 

i V X 'j 7 • 'J NM522/pNK7/pNT55 m&i^2 5 g / U NM522/pNT46 
®f^2 5 g/' 1 , 'J -7- 'J A ■ 7 >^-=^7y X ATCC21170 ^?S®#^ 

150g/K 7-'^i!^h-X 60g/U-v>y-X 50g/l> KH.PO, 
15g/U MgSO,-7H30 5g/1.7^^>^5g/l.GMP 
(2Na, 7H,0iS) 60g/U-f-i'5->'S-215 4g/U+vP 
> 1 Om 1 yM (T^afiJcTi-'b^'&JKJ.L'ff^ 3 0 m 1 =^ 2 0 0 m 1 ^^-iJ -i^Xfi. 
^ C0RJ:l:>?^ ^vy^^-r^ y ^ ■ 'A 9 - y ~ \zxm^ (900rpm) L> 24B$ 
fSiK^^^i'ii-^tZo 

S:tL:'4'4N NaOH^^fflv^T. ME£'-(^(7) p H ^ 7 . 2il||I^L> 

i:tkh, p 0, ^i^^jn L^co 

g^RSi: J: ^) . E/.Q'?^4^t- 1 4 . 6g/l(7)GDP-Man (2Na, IH, 
Oi&) ^^^-.Jjic L/:o 

HJfe^iJlS. gmd, w c a G5&J17°^X ^ Kc^it^ 
e£5^iJ 2 0 E-^<7) -t>XMDNA-/7^v-<h Piil^^'iJ*-^ 2 1 ilfilStCT^ 7 > f- -t 
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feJiO^ X h o I T'^KIfm. 7'*'n-xr;u^^^^S{,H J; D N AftfrM" =^^S6 L v 

'^mmi - 1) T']i5(t#L^jp PAS 1 DNA 0. gi:ummm u i n d 

nifeJii^K S a 1 I T'tJOKffm. T:^'D-xy;um^r»H ct DN A»fK-^5Mt 
mUi'S. 9 k b<7)if>t^[5]JjXL/:o 
1^2. 3kbi3^i^/3. 9 k b<7)KffM-^^'1'y--> 3 h S-fflu^T. 1 

Mff^fe^i^^-T > 11 -> >; > 5 0 ;y g/m 1 ^^tj-L B|l^i#%lC^?(jTf^. 3 

mdiiiU^w c a G^-^tr^^X < KT-*);E> p NK 8 ^^fZo 1^7°^ X = KcO|g 

^i:MmmmmitizxiommLf2 (^130) o 

'^MM 1 4 T'lf/: J.->x >; t 7 • 3 'j NM522/pNK7/pNT55^. HSfe^J 1 5 ri# 
fz NM522/pNK8 I tf%mm 7 NM522/pNT46 ^%mm 2 t mW.(7^-^'/iX 

i^^U^hilfz^^(Di^mmi:m'l^'>^^Um^i:M'^^lfZo tfz. 3>J^ws->; 
x'j'^A • 7>^::-7rT^X ATCC21170ft^|li&^!l2 t fii]>^co;^?i- T±^^ L . f# 
"^ti/jlg^i^^it.L.^}-?!! L?Sffi>f^*]Rf4L/jo mmmi^ii£^mi>ZfZ^i:x- 2 OV 

i -> :c 'j 11 7 • u 'J NM522/pNK7/pNT55 25g/K x->a:';ii7. 

:^ U NM522/pNK8 2 5 g / I . x v 'J t 7 • 3 >; NM522/pNT46 
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150g/K 7;u^h-x 40g/l. -T>y-x 60g/l, KH.PO, 
15g/UMgSO,-7H,0 5g/U 71"^ >^ 5g/l, GMP (2 
Na/7H,0J^) 60g/U ±4 1-^3-2 15 4g/U ^vb>10 
m I / I (7)mfi£^^'^ ^'S.&J.DrR 3 Om 1 ^ 2 0 0 m 1 '&-\^ - iJ ~ Xfi. 
S?^^-7^^>-rY -7^ • 7.9-y-l<ZX m4 OOOrpm) L. 3 2X:V2 4 

[:TKH,PO,^?^jt)nL;'jo 
I^^St: J: *9 . R)4:>fliL*t: 1 . 0 g / 1 G D P - F u c (2. 5Na, IH 

'^mm 17. n e u A^J^y^ 5 V<D^U!i 

-> i 'J H r • 'J K235 |5k (ATCC13027) ^fe^D N A ^ ^i&^^U t [Rj^f (7):^ 

UM^^2 2|Em<7)-tr>x|^DNA7°7^-7-<hK^iJ#-^2 3 Sfiici':) T > f- -t 

liT- 3'J K235^ (ATCC13027) D N A t L T iilfiE <^ |n]-(7)^f1:f 

PGR ^Ito/jo 

0 /i 1 cOTElc?§ft¥ L/Co m^mms l ^^i^ DNA^ifelJP.R!^^ E c o R I 

J: L>^' B a m H I X'tj]mk. Til" n - :^ Y U^m)] \Z I n D N A »f>T- ^ ^Jt L . 
•y- > ^"j - > n ^ 7 h Cct 1 . 3 k b c7)^li-^In]J|XLA:o pBluescript D 
SK+ D N A 0 . 2 ,x g ^mmm^. E c o R I ^ i y^'BjjnH I T^Rfrl^, T ii" 
n-xy/um^^jjtibiz J: DN A»ff>t*55'3t L, [s]^$H3. 0 k b (7)^1+ ^ [ei]IJX 
LfZo 

m \ . 3 kb^XlfS . 0 k b co^>^- ^ 7 V a > + v h ^ ffl T 1 6 r 
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■c 1 6 vtfmm^KC6^n^fzo mm'ibLh'6mi:f^^^x:^'>^ 1 7 • ^ NM522 

l^fc^-^/iiii^o-rff^^te^L. tmnm^i^^r > v > 5 0 g/m 1 

e u Aiife^-^^tj-y^^ 5 VX$>i> p TA 1 2 ^^fZo ^^^X ^ Kcotii^^ 

ftpTAi2 DNA 0. 5 g^mmmmcj_j_i isxv'B_arnH 1 xmm 

'ik. 7*•□-xy;^m^r*i^)^c J: DNASifM-^5>StL. fsj^^d l . 3 k b (7)Kff 
/t^lElilXL/ja ^ife^y 1 - 1 ) T-Wf L/jp P AC 3 1 DNA 0. 2/ig^ifilJ 
ll^S C 1 a I X. f/B_a_m H 1 X'^JM^i^. T ff u - 7. Y )^'^%\h.%)i\z J: ^) D N 
A»fn-^53^JiL. fsl^CS. 5 k b <7)8Jf>^^[plJj)iLA:o 
m\. 3 k b (7)8/fK-io i . 5 k b coS/r>t ^ ^ ^ y- >- 3 >::^ -y h ^fflv^T 

t^f^^A^i^i^irT > V 'j > 5 0 g /m I ^-g-tr L B 3 

ovx-m.i^mLfzo 

l^i^MlS. CMP -N e u A c 

^Jfe^lJ 1 7 T't#fjx VOL 'j t T ■ 13 'j NM522/PTA14 -I*, C600/pNALi [Appl. 
Environ. Micribiol., 51 562 (1986)] i: J: Cf'" JF646/pMW5 [J. Biol. Chem. . 
261. 5568 (1986)] ^mmm 2 t\m(D }j-/iXi^mL . 

mi^-^m^Lfzo mmmt-sL'^^'^CL^tx- 2 Qx:x\mt^^ti)-<^^^x. \t 
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X V i 'J H T • 3 'j NM522/pTA14 WM^i^ 50g/U x->x'JliT-::f'J 
C600/pNALl m^Mi^ 1 5 g / U -> X 'J b 7 ■ :^ V JF646/pMW5 2 
5g/U 3 X U A • 7 >-t-Tr^>X ATCC21170^?S1'^$ 150 

g/ U tn 7 hg^ U A^) 1 0 g/ U li°;ut: >^ (N al^) 2 0g 
/U 7;b^h-x 40g/U N-7-t-^;i/-7>y^f<> lOg/1, KH 
^PO, 15g/UMgSO,-7H,0 5g/l. 5g/Ut 
-f^->S-215 4g/l, +v^>10ml/l (T)^!^^:'^ ^ ^ Ktt'fjS 3 
0ml ^2 00ml'#l^'-^-f:An. .1 co^£>?^ ^ v ;t- -r ^ y • X ^ - ^ 
-t;T^r# ( 9 0 0 r p m) L. 3 2 TCT' 2 4 B#FBm£>^^To Aio 

S:tl:.t^4N NaOH^fflv^T. iglxlSjft^T) p H ^ 7 . 2U||?$L, '^-^-tlf^- 
DTKH, P 0, ^j^JtJD L^^o 

sgRfL-t^ct ^) . 2 . 7 g / 1 to C M P - N e u A c ( N a i^) tJ^'^^. 

1) l,3-*'7 ^ h V h 7 > X 7 X 7 --ttT^il^Sli 

ynr -1' ACT) I g Gl^k^W^t ft 1,3-5!;- 7 ^ h v h v > X 7 x v - -t' t c;) 
ife^SSIC^:^- KLTv^^itf^i^^^ti^y^X 5 KpAMoERSAWl (!f$r*1T-6- 
181759) T'ff^®*HJ^L/-:-f -7;b/s-K J M- 1 G 4 1 8 {^'y'^^tW ^0. 
5mg/ml^tpRPMI 640- ITPSG F^??-^ 30mlH5xl0'ce 
1 I s/m 1 H't^ct ^ i:}f:?SL. C 0, ^ >^a^- ^ -tfT'S 7rT'8 nFd] 

m-fuy-^yA(Dl gG M ^pfilt t ft \.?>-ify "7 h -> ;^ h v > ;^ 7 x 7 - -tf i: 
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^ I 1 izmnlfz'i^. muhMmn-^^'iit-yXm^^Lfzl gG-ty 7 (77 

^mk. 0 /? l.3~iJ' y ^ h h y > X 7 x 7 - <7)|*<- L I 

gG-tr7rn-x^[pJJJXL. RPMI640- ITPSGF^ifelmlT-Sfg]^ 
^f^. I^'I gG-tVro-x^/? 1.3-:^"7 ^ h->;l-h7/7;7x 7 - -t' (7) ^ ^ 

2) 7 ^ h -N--r H 7 t->;c7)/fe^ 

7i^ h --N-^^^f- hyt-y. {-A -v ^ 7.y ^ - K • ^*7^nvXxi.Xtt 
1^) ^l>4n60^f£Ui [Agric. Biol. Chem. . 54. 2169 (1990)] i;t^oT2 

-r J vy\zi\)^%\^M.\^fz\k. 0. 1 uco /? - ^/7 ^ h -> :S''--tf 

I^^^dHJ: ^mhfifzQ \ c N A c /? 1-3 G a 1 /3 1-4 G 1 c ^^-^llJCfjIg 

i^^^^KnijIgtJ^t 0. 5mM. J-J6 1) T|X#Lfj I g G-t7 7 n-x^5 
-^/?l,3-:^'7^hv;i'h7>X7i7--t' 0. 5U, 4 T"Kjl# L U D 

P - G a 1 ^r^ti-M/iLL'?!! 6 1 ( 5 mM) , 1 0 0 mM h U XJtSm?^^i?fft ( p 
H 7 . 9 ) 10 mM M n C 1 2 mM ^-^;U;^7°h-x^ / - 
3 6 // 1 3 2 rr-e 5ft#r9mi:L, Rl^.^^^f o^^o 

&/.L'#^Tfl:. HSjS:tL:>?S{c^||$tL/j£fe;j5<;%^TiLi^f^T-HP L C ^)Hv>t^* 

L o 

* 7 A : TSKgel 0DS-80TM * 7 (4. 6imn x 30cm, TOSOH tti^) 
: 0. 0 2MS^?g7>^-:l^A^^f^f$ (pH4. 0) 

: 5 0 r 

: 1 m 1 /m i n 

: :St^t^aiJJfr (M*fi?^^ 3 2 0 nm. 0 0 nm) 
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I^RtL-'Ui 19 0 . 17mM(0. \ 2 g / \ ) (n y ^ h - N - 7' h y t - 

nmm 1 9 tmm^j:i:'A'C\ h-N-^t^tf-h^t-x^^i^G i cnac 

yS 1-3 G a 1 ^ 1-4 G 1 c ^PI^L. m<^mnm%mt LTfflv^/jo 

l^^-^HWHtllg^^O . 5mM. ^ 1.4-:^'7 ^7 h h 7 > X 7 X 7 --t' {v^' 
vttM) 0. 5\}. 'mmMATMntfzlJDP -G 2i \ ^f^tyKJBUe fi \ (5 
mM) . 1 0 0 mM h 'J (pH7. 9) . 10mMMnCl,> 

2mM /?-y;i/*7°hJ-^y- ^KT)!^^^:;^^ ^jr ^ feitifi 36 1=^. 32'C'e6 

j5:j:L:-#^Tf^> miK€'?^t3^it^tL/j/tfj£ti?r. iiMC'lji 9-2) 

-C\ H P L C ^fflv^T^M L/Jo ^}.3ctl<7)|riJ^{jr ^ y If 'j -y >^T'^^ltt 

B.i}L)Z^ ^ZX 'O . 0 . 15mM(0. llg/\)(Dy^h-'N-^^^-Thyt 

^ife^!l2 1. 7 h -N- 7 t-X ni<7)^M 

a 1.3-7r:v;L'h7>X7i7--t'(7)^S-^L/^I gG-tr77n-xii •/□-r-f 
y A(r>l g GIS-^tSM^ a 1,3-7 u i/iU h 7 >x 7 X 7 --t'^ coi!i^gE^5$=$r 3 
- }<- LX^'i>mi. J'itts-/y 7. I KpAMoA-FT6 [J. Biol. Chem. , 269. 14730 

(1994)] vfmm^tfzi--? )\^^<K ] M- im^hmmmi 9 - I) t\^mt{:i5 

•^-eai"1M L , fl 1 . 3- 7 r: V ;b h 7 > X 7 X '7 - ^(OmmM tLXm^'fz.. 
7^h-N-?^^-rh7:t-x (/j-7^'X7i--K- Vy ^ a 7.7- 
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0. 2 5mM. I g G-t7 7 n-x|i^a 1.3-7 r: v;u h ^ 7x ^--t' 
1. OU. mmmi eX-mnLfzCDP-F u ci:^tsfyLr.L^l{ie f, \ (0. 2 5 
mM) , 1 0 0 mM h 'J (pH7. 9) . lOmMMnCl^O 

(DX - 5 0 0) tcT^ML/jo '±iS.m<^mmiiv ^ V-N-yo^y^ 

itmt^ 1 till y)'ii-ofzo 

ct ^} . 0 . 2 1 mM (0. 18^/1) h-N-7r7'X>^^ 

MMM 22. o 1,-4 *"7i^ hv;L'h7>X7jii^--b' (1 g tC) 7° 7 7. 

Neisseria gonorrhoeae (ATCC33084 ^) jfefe'f*: D N A ^ 1 <h r^]-(0:^-ft 

K^iJ#-^;-2 4Hdl)i^7)-t>xmDNA7°7^ v-i:. Stl^iJH-^- 2 5 Ei!$Sc«7) T > f- 
-t>xmDNAy7-f-v-=$r-^fi5^L;^>:o H^^fi^D N A 7^7 ^ v- t L, 
Neisseria gonorrhoeae (ATCC33084 15^) ^fe^D N A i: L Tf/iE jej-co 

^f4^T-P C R ^n^fZo 

0 ^ KDTE^zmmLfzo mmmmb M i dna^^up^^^h i n d in 

J: ?7 B a m H I T-^iff^> 7 :<7'n - 7; y ;um^r*S!j J; D N A S^n- ^ 5^-|t L . 
V - > 'j - > n ^ 7 K J: ^} 1 . Ok bt7)Kff>t^ln]iRL/-:o HJS^J 1 - 1 ) T- 
W#L/jpPA3 1 DNA 0. 2 g ^$lJ|?Ri^t H i n d EhXl/ B a m H I 
T-t^aifft. /':^'o-xr;um^»cE!jt: J: (5 DN ASfrM-^'^StL, [i]^^H4. 2 k 
b<7)ajfr,-^L"]i|)iL;t:o 
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NM522 #^'^^ii;!^£o-Cf^Kfe}ftL. %m%U^*^^r y M v > 5 0 ;/ g/m 

g t c%m-/7x = K-T*^ p GT 3 ^mio m-/y^ ^ K(7)^iit^^jpi^^r^ 

jkti J: ^)^tEL/J (111 5 11) o 

'^Jfe^iJ2 3. ^0 4^' h 'J t-X(7)^il 

^M^lJ 4 V X 'j H T • n 'i NM522/pNT25/pNT32 %1]l^m 2 2 T'|#/-: 

-X V J, ij T • n 'J NM522/pGT3 ^ tiife^U 2 t mi(OUm X'i^mt. ^htifz 

i V X 'j 7 • :3 'J NM522/pNT25/pNT32 ft ^^ 5 0 g / U -i- v x 'j 1^ 
T • 3 >; NM522/pGT3^?Sm^ 50g/U r^'J^ws'^x'J'^A-T^^-Tr 
;t^;^ ATCC21170^*?S^^ 150g/U7;l'^h-X 100g/U:^'7^ 
h-X 100g/U7^b-X lOOg/UKH^PO, 15g/l>M 
gSO.-TH^O 5g/K y ^ 5g/l> x^^•yM^(:^'J 'tz A^) 

10g/l> ^^^-^S-215 4g/l. +->U> lOml/1 (T^MfiJcT!;^ 
h^£^Kfc^U3 0 m 1 ^ 2 0 0 m 1 ~ i} - \.z Xfi. ZamiMi^-^ ^' ^-r- ^ 
^ • X ^ - 7 - l,ZXmf- ( 9 0 0 r p m) L. 3 2 3 6 n\S\KhL^i Vr fz 
KB^ii^]^ N a 0H^fflv^TB^RltifSOpH$:7. 2izKmi. 
i:T#7^h-x. v^h-X, 7;u^h-x. KH, P O.^iiJ^tJOL/Jo 
J: . KtL-j^^i' \ S S g / \ (n ^'u h V t- x^^^isfctZ-Zo 
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4 . G a I a 1-4 G a 1 ^ 1-4 G 1 c N A c (D±m 
'^mm 4 -> i 'J h T ■ 13 'j NM522/pNT25/pNT32 2 2 X'^fz 

ivx'JUT- Z2^) NM522/pGT3^^||JfcM2 t(HJ^-!^<7)tfftT-^t '^hilfz 

^- 7y;t^X ATCC21170^^^Jfe^y2 tnm<r>-)j'(kXi^mL . 'i^hia-fz^mm^ 

iS'L>^si Lmmi^^m^-Ltzo mmmm±'iL-^\z]:6 d t - 2 o r xu^th ^ t 

i V i 'j T ■ 1:3 ij NM522/pNT25/pNT32 50g/U 
T • rr ij NM522/pGT3 ^ffil^ 5 0 g / U =r 'J ^ x U A • 7 > -t ^ 7 y 
ATCC21170^-;Slli^ 150g / I. y }V ^ Y ~ 7. 50g/l. ^^^h 
50g/U }^-T^-^)Vv ^ Y^iy 96g/U KH.PO, 15g 
/U MgSO,- 7H3O 5g/U 7Y-?^>^ 5g/l. ^uy vm. i-h'} 
^2^^) 10g/Kt^^->S-215 4g/U^->^> 10ml/ 
1 <7)|a/S7)^ib7^^a;.t?f£3 0ml 2 0 0 m 1 ^ t'- - tc A^i. ^ OScliL-?!^ ^ 
-y ^ • 7.9-y-[ZXm^ (9 0 0 r pm) L. 3 2rr'2 Z^f^K 
)Bifir>fZo 

c|^(±4N NaOH^ffl TM&i,tiL(7) p H ^ 7 . 2 (li^t^ L . -i^^^ {CJ-t 
i:T:*"7^h-^, 7;i/^h-X. KH, P O.^i^jD L/Jo 

ilRfL-Hi 0. iK:j.t:>?ft4^i: 10g/l(7)Ga 1 al-4Ga 1 /?1-4G1 cNA 
c ii^^]kLfZo 

mK^m^h'^k'L^'jYmr^i os^^r^i-L. tfibti/jirf 3 Cm 1 i)-h. mn. 

jk^n\^-h-^fh\'l n'^lk'il'DifmL. G a l ^ 1-4 G a l ^^-4 G l c NA c 
0 . 2 g ^I^/Jo 

2 5 . /? 1 , 4- ^ ^J' h V ;u h ^ > X 7 X -7 - -tr" (1 g t B ) ^iRfy X ^ 
Se5?iJ#-^ 2 6 BdDccT) -b > I)} D N A 7" 7 ^ -7 - ^1 K^'iJ^^- 2 7 Jii IS (7) 7 > f- -t 
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^XMDNAT*^^ v-^^fi)<:L/Jo ^^^DNA^7°7 ^ v-^ L. N. 
gonorrhoeae (ATCC33084 ^) ^i^i^D^ A^mMt LXmmtm~(D^nX'? C 
R ^'ff^fzo 

0/i 1 <7)TEU-(#mL/Jo f^v^m-/^5/. I DNA^^J|5R^^H_i_n_d IE 

i5 J: f>'B_a_m H I T-^JSIfm. T :^'n - x y t: J: DN AlFfK-^^^^'lt- L. 

V- ^ 'J - > n + 7 m i; 19 0 . 8 k b (Dmn^MULfZo pBluescriptll 
SK+ DNA 0. 2 g ^mmmm U i n dinfeJ:r/' Bam HI r-^8frll:> T>^7'n 

<£ ^) DN ABff>t^5>flt R]^;3ltc3. 0 k b <7)^>V ^ In]i|X L 

1^0. 8 k b i5<t ^^^'3 . 0 k b <7)»rM-^ ^ ^ y- -> 3 >^ V h ^iflv^T 1 6 
1 6B#PB^il^&£>^1f o/jo i^iS*SR):t:>?t^ffl>'^T^->x 'J • 3 'J NM522 » 
^'^•&i:ti£oTf^Wte^L. g^B®li^fl^^T>li°->'J > 5 0;. g/m 1 ^^ts 

g t Bmnr-^'sisy'y ^ ^ vx^^ p n t e o p ^'i^fzo iky'^y x 5 y(nm^ 

S^pNT60P DNA 0. 5 g 'kmmmm c 1 a I J: L^' B a m H I X^J] 
Sfrf^. r7:;'n-xy;um^«^t!jU J: ^) DN AKffn-$r^7>^6L 0 . 8 k b <7)irK- ^ El 
JRL/Co ^ife^fl 1 - 1 ) r'^#L/jp P AC 3 1 DNA 0. 2 g ^^JI^KI^^ 
C 1 a I J: rf B a m H I xmm^i^. Tif u - 7. Y )l^m%iM^^i^ n DNAm}\ 

NM522 t5^^'g-St:f^oTff^^te^L, mmU^M^^ T > \^ 'J > 5 0 g/m 
I ^^tf L B|l^i^*i;^>fh'f^. 3 OVX-miTi^L^Zo 
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g t B^m-fy^ I KT'^,^ p NT 6 0 ^wfzo ijy^x ^ ycDm'&^mmmm 
mitizx ^mmtr^ imi em) o 

mm 2 5 T'^f^-i > i >; T • rr >; NM522/pNT60 HJfeM 3 T-?#7^ji v sj, 
r;f^;^ ATCC21170tt$-^M^!l2 >|5]^$(7)^-Sr'^^L. m^tlfz^m!!!^^&'l^6l 

i -> i 'j t: r ■ 17 'j NM522/pNT25 ^?S1#: 5 0 g ./ U i v a. 'J 7 • ::r 'J 
NM522/pNT60^?ll^'($: 5 0g/U V ^t^s' ^ f- -j '> A • 7 > ^ :r. 7 r ;f-« ;^ 
ATCC21170t5(c?M®^ 1 5 0 g/ [ . tiJ y Vm (iJ ^) 'y l^m 10g/U7 
lOOg/U N-7-t-^;u^';urj-^j-5> lOOg/U Tl/'^^h 
-X lOOg/UKH^PO, 15g/UMgSO,-7H,0 5g/l, 
Vi'f-^^ 5g/U •:^^5->S-215 4g/l, +->U> 10ml/ 
1 cO^figT^^'b^^SSf^S Om 1 ^ 2 0 Om 1 § k: - :^ - t: Aft, ^ICOSS?^^ 
Y -7 ^ ■ X^-v-tCT^I¥ OOOrpm) L. 32t:T'3 4^mK 

R/-d4'4N NaOH^fflv^T, (7) p H ^ 7 . 2{;^HfL. 

2 5 Ti#/ji -> ^ U 7 • :3 <; NM522/pNT60 Ilife^lJ 3 T-f^/j-r. y x 
'j t7 • 3'; NM522/pNT25t*^^M^lJ2 ^|p1^^co-.^^ftT-^!lL, tl ^ 
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Y^^T. mc2mow^mmm2 t\^m(o-^m-c'i^mL. nhtifz^-mm^i^^'i^^ 

i -> i 'j 11 7 • 3 'J NM522/pNT25 WMMW 50g/U i->-x'jli7-n'J 
NM522/pNT60 ^jiffifl^ 5 0 g / I . n 'J :f x U A • 7 > ^ - 7 ^ X 
ATCC21170^Sm<* 150g/U tuvh^ (:^';'>AJ^) lOg/U i^'* 
115g/U#7i^h-;^ 115g/UKH,P0, 15g/l. 
MgSO,- TH^O 5g/U 5g/U ■:^^^->S-215 

4g/l,^>L^> lOml/1 (7)afi5o^^ ^ ^6 feLtL-'fl^L 30ml^200ml 
^k:- ij -^zAti. ZCDKB^^-^^'^-^v- -{ y ^ ■ x ^- (900 
rpm) L, 3 2VX' I bm^KJB^'U^fZo 

JS:)^:«^M N NaOH^;}Jv^T, i^^l^.jf^cop 7 . 2(:*SI*L. 'J^-^tltS 
CTKH,, P O.^ri^jUnt/^o 

'Mmm 2 5 V X 'J t: 7 • 3 'J NM522/pNT60 3 TM^/L' J- V X 

V 7 • 'J NM522/pNT25 J: t/^'^lifef?!) 2 2 ^ v x V 7 • □ 'J 

NM522/pGT3 ^ ^ife^j 2 t [n)t*'7) AfiT'^fl L . t# tL # <7)i*#tl ^ ^^L^^m 
Umi^'^^nLfZo ttz. rr 'j ^^^-^ r 'j ■ 7 >^-7yT-X ATCC21170 

LX^\^^i>Zt ^'^X^i>o 

i -> X 'J 11 7 • n NM522/pNT25 WMMi^ 50g/UJ^->x'Jli7-3'J 
NM522/pNT60^5^?Smi^ 50g/l. Xvx'jll7-:3ij NM522/pGT3 5 
0 g / K r:^ 'J Tws ^:/ -r 'J ^ A • 7 >^ ^7y"?^ X ATCC21 170 l^i 1 5 0 
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115g/UKH,P0, ISgXUMgSO.-yH.O 5g 
/U 7Y-f>?gf 5g/l. i-^<~>S-215 4g/U 10 
m 1 / I i>KBl1i3 0 m 1 ^ 2 0 Om I ~ - Xfi. KDK 

■ :^^-y~izxm^ ( 9 0 0 r pm) L, 3 2t:T'l 3 



-73- 



wo 98/12343 



PCT/JP97/03226 



fii! ^ij ^ 

as^ij#^ : 1 
Bd5^iJ<7)g^ : 31 
Sd^ijogy : 

GGAGAAAGCT TATGGCTGCC ATTAATACGA A 31 

mn^"y : 2 

Sil^iJ(7):l^ : 30 

m^i<^m : t^m 

AACACGGATC CGGATGTTAC TTCTTAATGC 30 

mm^- : 3 

es^ijco^^ : 28 
Be?iJ<7)M : 

ATGGAGGATC CTGCTCTGTA TACCGTCT 28 

mym^ : 4 

g£^ij<7)^^ : 20 



14- 



TGCTGGTCGA CCTGCGCTTG 

mm^ : 5 

: 31 

(S[!?ij<7)fi : 
h : — 

Sd^iJ <0 ^ : fiil CO m . -g- R5c DNA 
AAGGAAAGCT TATGACGCAA TTTAATCCCG T 

mm ^- : 6 

: 20 

Be5^ij(7)S! : mm 

GCAAAGTTAA CAGTCGGTAC 

mm^- : 7 

ee?iJ<7);K$ : 31 

mm(7ym : 

F t'ni;- : -2^11 
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TCAGGAAGCT TATGTTGAAT AATGCTATGA G 31 
: 8 

nm(r>^^ : 27 

mi\(Dm : mm 

TCTCCGGATC CCATGTGACC GGGTTAG 27 

Sii?iJ#^ : 9 
E.V^\(D^^ : 28 

ee^^yos! : 

^m(r>mm : m(^mm. -i^jSdna 

TCTAAATCGA TGCAGACAAA GGACAAAG 28 

nm^^ : 10 

ed^ijog^ : 27 

TTGCAGGATC CTCGTAGGCC TGATAAG 27 
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mm-^- : 11 
nmco^^ : 20 

m\(r>m : mm 

TGATATCCGC TCCCTTTCCG 
: 12 

Sd^iJO^g? : 26 

nm<r>m : 

ACAGCGGATC CGATGTGTTC GCTGAG 

mm ^- : 13 

Sd^ijcog^ ; 29 

ACAGCAAGCT TTTGACTTTA GCGGAGCAG 

mm^ : 14 

nm(r>^^ : 29 
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GAGTTGGATC CCGATATAAA AGGAAGGAT 29 

ae^m^ : 15 

Sfi^ijco^? : 25 

mwm : 

TTTTTAAGCT TCATTTATCA AGAGT 28 

Se?ij#^ : 16 
: 31 

TTTTTGATAT CCCCAATGCT GGGGGTTTTT G 31 

mm^^ : 17 

m^\(o^^ : 31 
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CGTCAAAGCT TAAATGATAT TCGGGGATAA T 

^^^^ : 18 
mil(^^^ : 25 

mi\(Dm : 

AGGGAGGATC CGACATTACT CGTTC 

mm ^- : 19 
nm<r)^^ : 33 

Bd^ij^T^S!! : mm 

ccgcaagatc tcgtaaaaag ggtatcgata agc 

mmmj : 20 

Sd?iJ(7)g$ : 27 

ttgggaagct tccggcaaat gtggttt 
mm^ : 21 
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gd^ij^og? : 25 
B£?y<7)§'J : mm 

h > - : -'4^m 

ATAAACTCGA GAGAGACAAG CGGAG 

mm^' : 22 
ee^ij^og^ : 27 
nm(Dm : mm. 

h ;Kn V- : -^11 

TATTATCGAT GAATTAATAA TTCATAG 

ee?iJi=-^ : 23 
: 25 

es5^ijcos!i : mm 

ctctggatcc aghacgtat aatat 

mm-^- : 24 

Sd^ijcof^ : 30 

ed?ij(7)s : mm 
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CGGCAAGCTT ATTGTGCCTT TCCAATAAAA 

Se?iJ#-^- : 25 
SS^iJO^^ : 28 

mm (DM : mm. 
mm 

ACTTGGATCC CCGTCAATAA ATCTTGCG 
: 26 

nm(^^^ : 30 
se?y<^sy : mm 

GGTAAAGCTT ATGCAAAACC ACGTTATCAG 

mvm^ : 27 

K^lJc7)g$ : 29 

mm 

AAACGGATCC TTATTGGAAA GGCACAATA 
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4. i^tn4(7)M;at/^\ tr,mm(^mm. trimidiMi^ 
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mmm(D'mmmm^. mmm(^mm^mm. mmm(om\']ni&m!^. mmm(Dm 

->hv>, 'y-i-i^y^ rr^y^ TTJ^y^ ^'T->, ^'■7yv>, 

^tii/j(ivf-v>-v >^f[:fr!^-c^^. m^Rj^ i . 2 t 3 eE|)cc^l^it& 

^ \^ \ y ^ ^ ^) ^jy~') y^y- uyf^^ y-r^yyZL']y^'^ 
y ^ -7.^ T y V > ::: >; > ^ -7 rj - ;^ , v v > - >; > - N - t -t f - y 

8. i^-;!/^--^.. *"7^f.^x. ^-;i.rr-t^>. N 

9. if)V3~~7^ ify^;Y-y^^ ^-T^-f- )vy I y ^ 
^-r^-^)Vify9V^^y^ V)l^aym. v>y-x, N-7-t-f;w-v>y 
^^^^ ->7;uM. y^h-x. N-7-b-?-;b^^h-tf^>^ ^^f, 
-N- If G 1 c N A c ^ 1-3 G a 1 /? 1-4 G 1 c . G 1 c N A c /? 1-4 
G a 1 /? 1-4 G 1 c . ^•n;j.' h G a 1 a 1-4 G a 1 /3 1-4 G I c N A 
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c , 2'-7:J'y)Vy ^ 3- 7 =J v ;U ^ ^ h - X . 3'- v 7 U ;b ;U 7 ^ b - X . 

e>-iyT'))l)ly^h-^. 3'--> T U - N - T-fe-f-;U 7 ^ h ■9- 5 6'-v T 'J 

7 r/ T h 7 t - X , 3'- T 'j 3- 7 n -> ^ h - X , -> T 'j ;b ;u -f 7. X , 
7«j;i/;i/^Xa^ ■7^h-N-73^>^t-XK 7^h-N-7n^>:$'t 
-xn. V ^ h - N - 7 r;^ > ^ :t- X ID , 7 ^ h - N - 7 r/ p^-X V . 
LS- f- h 7 -y * 7 ^ K a , LS-t- h x -^f v 9 ^ Kb. LS-x h 7 -t y ^ x ^ K 
c> (a2, 3) -> T )i y ^ h - N - 1 y- V y ^ - . vXh-N-i^'xn 
^^■*f:t-XK 7Xh-N-v7n^:^-+f;j--xn. y ^ h - N -^^"^t - 
X. 7i'h-N-T^^^^-»ft-X, -:;v7'j;uxXh-N-f-h7>i--xi5i 

1 0 . m-^mni)'. G a l 1-3 G l c . G a I 1-4 G 1 c , G a i ^ 
1-3 G 1 c N A c , G a 1 1-4 G 1 c N A c . G a 1 1-3 G a 1. Gal/? 
1-4 GaU Gal/?l-3GalNAc. Gal/3 1-4 GalNAc, Gala 
1-3 G 1 c > G a 1 o 1-4 G 1 c . G a 1 a 1-3 G I c N A c , G a 1 a 1-4 G 
1 c NA c , G a 1 a 1-3 G a 1, G a 1 a 1-4 G a 1 , G a 1 o 1-3 G a 1 N 
Ac, Gala 1-4 GalNAc, GlcNAc/?l-3Gal, GlcNAc/3 
1-4 GaU GlcNAc,9 1-6Gal, GlcNAc^l-3Glc. GlcN 
A c /? 1-4 G 1 c . G 1 c N A c /? 1-3 G 1 c N A c , G 1 c N A c ,5 1-4 G 1 
cNAc, GlcNAc/?l-6GalNAc. GlcNAc/?l-2Man, Gl 
cNAc/?l-4Man, GlcNAc/3 1-6Man. GalNAc/?l-3Gal. 
GalNAc^l-4Gal> GalNAc/3 1-4GlcNAc. GalNAca 
l-3GalNAc. Man/3 l-4GlcNAc, Mana 1-6 Man, Mana 
l-3Man,Manal-2Man, GlcUA,? 1-4 GlcN. GlcUA/9 1- 
3Ga U Gl cUA/? 1-3 Gl cNAc, Gl cUA^ l-3GaINAc. N 
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euAcff2-3GaU NeuAca2-6Gal, NeuAco2-3GlcNA 
c. NeuAco2-6GlcNAc, NeuAca2-3GalNAc. NeuA 
ca2-6GalNAc. NeuAca2-8NeuAc, Fucal-3Glc. F 
ucol-4Glc. Fucol-3GlcNAc. FuCffl-4GlcNAc. F 
uca 1-2 Ga lioiJ/Fuca 1-6 Gl cNAc hMi^i^^^'ki^^t 

N-7-tf-;L'-7i:'h-^^>'. ^^'^-N-lf>^-X. Gl cNAc/? 1-3 Ga 1 
/? 1-4 G 1 c . G 1 c N A c ^ 1-4 G a 1 /? 1-4 G 1 c , i^* o ^ti' h 'j t - X , G 
a 1 a 1-4 G a 1 /? 1-4 G 1 c N A c . 2'- 7 n v ;u ^ ^ h - x , 3-7 3 -> ;u ^ ^ 
3'-i^r )\yy ^ h - X , 6'- v 7 'J 7 ^ h - ^ ^ 3'- v 7 V ;U - N - 7 
•^^)ly'^h-^^>^ 6'-v7V;l^-N-7-fcf-;W7^F-tf5>, ->7';;i'7^^ 

N - T-^ t -f h 7 t - X , -7 ^ h V 7 3 r h ^7 t - X , 3'- -> 7 >; ;u -3- 7 rr > ;u y 
^h-X. ->7';;^;l^^XX. ->7'jJUiU^Xa, 7i^h-N-7r7^>:5^^- 
XI, 7 h -N- 7 r^^^ ^ n , -7^ h-N-7n^>:5't-xni. 7 

^ h-N-7:j^>^:^-XV, LS--rh7-^7:^7^ Ka, LS-^h7-tf y*7 
Y K b . LS-x h 7 -4- 7 /i; 7 ^ K c , ( c 2 , 3 ) > 7 'J ;u 7 ^ h - N - :t -f 
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15. %^ l/t^ Kc7)B?lJ|Ki^g7!)^'bNT P ^^.^i-^B^-/j^^-r^^?^^ti 
1 7 um(r>mmi^ 

2 0. 17 'J -r 'j AJSi3M-t^^g^^:^^\ u 'j /s f 'J ^ A • T 

>-^j:iTr"^>XT'$)^> an*5il 8 E K <7) |^ it o 

<b B&-r ) , ^' Ji/ 13 - X - 1 - 'J ;^ |g '> 'j h 7 > X 7 i 7 - -tf' (1-:J,T , r a 1 
U irB&t) i O^'t'n 7 t 7. 7 T ^J' -4f p p a ^B^t) T^^ibiilf ti^ 1 

2 2. ta^tlTi^ g 1 k ^ =3- K-r^iSfz:7% p g m ^ - Ki" ififzii^-. 
g a 1 U^^- V-ti>mfJi-^ J: p p a ^ =J - K t ^ iSfzi-T-:*^ iili'n ^ Ul 
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2 3. g I k ^3 - h'-t^mmi-. p gm^3- h'-f^mii'f-. g a i u 
Vti>mii'fiiXlfp p a ^ n - Kl" ^ ilfe^-y^^ x v ^ 'j t 7 • =J 'j il 

2 4. U^f- K^^- -XT'* li>R]i2 1 

2 5 . ^^i^yj^-^ U V >~ U > ^* ;i/ 3 - X f-' ti Kn y-:h--b'fg-j$j;)^^v^ 
2 1 Ellt<7)Mit-&o 

26. if<hNTP*^<bMx^Ut-5^ \'i^mt:h^t!^^ti>m^m:^\ 
iSv'^y^^-^ ga lKi:B&-r) rS'ft<7)?^v»f^i^!^T*#> <h 

2 7. HS*5l2 6g[i®(7)g a 1 K ?i&'(4<7)5^ v^^/fe^l U i . N-T-tr^;u 

2 8. Vk^MiiK g a 1 K^rJ- K-r^itfEi^^-Q-trDNAIIfM-i:^^ 
29. galK=^u - K1-/5)itfE^-75^'x i/j, 'J 7 • 'J tili^O jtfSTT' 

^ f -X - 1 - 'J yg^r^? 'J h 7>X7i^--tf g a 1 T.hlB& 

3 1. g a 1 T^3- Kt^itfe-T-^^^DNA^M-^^^ ^ 
- t(7)Ml^i^DNA$r1^^-r^ 1 mmXh(nm^^-h^h%^^i(Lh t 
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32. galT^n - h'-r^mi^'f-^'^iy^ 'J k: 7 • 'J ttl*<7)3gfii^T' 

33. atNTPTj^fpH^^l//!-^ K^4^1-^H^:'j^W-t^|)?^^4i!^;*\ 

(;iT. glktB&t) . X ^f. ;U zr A ^J' - -tf (iiJlT. pgm 
tR&i-) . - 1 - 'j ym.^ ') V )\^ Y y y 7^1 x.y {VXy . g a 1 

3 4. g 1 k ^ =1- Kt>i)iifx;-i^. P gm^r?- Ki-;^.^^^^. 

g a 1 U^n - Ki--2.a6E-7-i=^.t y^p p a ^ - \' -t hmr.'^ii-^mttth HI 

35. g 1 k ^ 3 - Y-thMi'-i-. p g Kt^ jtfST-. g a 1 U 

^n - Ki-'^ififc^-i^ J: 0^'p p a ^ 3 - K-t ^ itfci^^ -> -x 'J T • n 'J ^3^co 

3 6. |gX l^t-^ K;6^"'> 'J -y > ^ei/^'^ h - X-C-^^, mi^Z 
0 ^ 3 3 BB|!c<7)|^jg?io 

3 8. g 1 mU^u- K1-^iti2i7-'^^ti'DNArr>T-^^^ 5^ 

t^h. IS ^^ 3 7 3[i«c7)|^jgf£„ 

39. glmU^ri - K-t-'6iife7-7!)^'-:i^-> :r. 'j 1^ T ■ ^] ^■^(D'mi.^'^- 
40. HSrtNTP^^'bllx^L'tf- K^4i^-t^H^;'j^^-t^0^tti5i\ 
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* X ^' ;u n - -fe' (;:AT p g m i: v^t) i6Xlft^7.t^y)UC^h^t--\f {VI 
T. p f k B tv^t) imco^t^.^.-im.'^-r:'^ ^ :i t i:!\mtt^. mmi 1 tfz 

4 1. ^^tl^N p gm^-in- K-r^jtf£^-. p f k B ^ 3- Ki->2>itfz; 

4 2. p gm$-3- K-f^itf^i^, P f k B ^ 3 - K1-'5>3tfET-7!)^.x > X 

4 3. m^J|l4 OlS^c^p gm:fcia^'p f k B fJtt c i y) ^ 

V )l ::i ~ X - 6 - X V y )l ^ ^-X-6-'J>^^^®^:LT, i^'^bn 

4 4. m*Ji4 3E^O-^St: J: t)^^^^^!./^^';!^::-^- 1 , 6-r. 'j 
> ^ t: ct 0 , * :^ * ^- ;b D -»t ^ > A ^ - -t' ^ ii .i^ X .-^ -7 ^ y A ^ - -t'fStt^^^'lg 
?^?tL^ t ^r^^S^t-r-l). W«4 3 jifi«c<7)|^jt^£o 

^ > - 1 - 'J ^^-^ V v)V hyy7.7x.y~^ {i^XT . g 1 mU tB^t) , 

7 ^'--t: (;:i.T. p p a tmt) . :^ if )U :n ^ ^ yj^^^^ 

g 1 mMi:i8&1-) , --t' (I:JIT. g 1 k tm-f) ^^^'Ml^fi^ 1 ol.:Jl 

4 6 . g 1 m U ^ 3 - K t itfZ- 7-. ppa^r^-Ki"^ iSfi 

-7-. g 1 mM=^3- K-r^iifeT-^if^'g 1 k ^iJ- ]''t:hmii:^^^hmi£ti^^ 
1 S^i':J.±<7)igfc-7-=J:^tj-DN A»f>i <!:^^ ^ - ^ (t^Ir^x.^ D N A ^ t^^fj t ^ 

4 7. g 1 mU Kt^itfZi'-. p p a ^ - K-f ^ ilifr-f , gim 
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4 8. ^ i^tf- KTi^^-^ 'J v^r.'j >®^-N - 7-tf-;i/^*;i/3^f ^ 

4 9 . m^^^^l^ D P - G 1 c N A c 4 -iti ^ ^ - -tffS14(7)?^ 

-2. . 26> 37, 40^/jt±45 ^^(^^^^0 

5 0. NT PTj^fb^l^ ^ ^ti- Vi^.i^.ir^mtl^^'t^^^^^'. 
V > y i, ^J' --b' (1^:J.T, m a n B t B&t) , v:/y-X-l-'J >|^^7 

-,uYyy7.yx.y--{f il^ir. m a n C tB?^t) . ^';un^-f--t' (1-1T> g 

5 1 . 0^tl7&^ ma n B h' t i> Miii-f- . m a n C ^ :j - Kl" ^ ig 

5 2. m a n B =^ :3 - K-f iSfci^. ma nC^n - KI-^B itfc?-. g 1 
5 3. IS ^ ^ b t f- K;!)^ r T / V > - 'J > V > y - X -C i) , 4 

.-^ X .t^ -7 > y A - -b' (U>\ manBtn&l-) , v > y - ;^ - 1 - 'J >|S^^7 
.r-Jl- h 7 >X7x7--t' (lUT, manChB&t) > ^ -f - -fc' (;:i.T\ g 

1 k tmt) . G D ? - A , 6 --7 y y - \^ ^ - il^XT . gmd <hiii& 
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5 5. m a nB^:J- Vti>Mii=f-. m a n C ^ - K t >6 jt 

fcT-. g 1 k ^ 3- K-r^igfE^. gmd ^3- Kt^Sfi-T-i^i^'w c a G ^ 
Kt^itfeT-^^'biMJi'tL^ 1 li^iJ'J. hc7)jtfei^=^^tf DN Al^;t t^^' - 

56. manB^n - r-t^MiR-T. ma n C ^ n - Ki" >2) jtiSi^. g I 
k ^ r; - K-r ^itfe?-. g m d ^ n - Kta jtfE^ii Xl/w c a G ^ 3 - Kf^S. 

^ ^^{i 5 4 gSDi^7)52ityi, 

58. mt]SlTP^-hm:^^Ut^ K^^fe^-r^H^;j^;^1-^^.^!^75N 
GlcNAc 2-J^k:^v--t\ CMP-NeuAc->>-t^--t'(i'lT\ n 
e u A tlB^i-) , N e u A c 7;b K^--fe' n a n A i:B{i-t) . N e u A 

c -> > -t ^J' - -t' il^lT. n e uB tn^t) J: O^C T P -> > -t ^ - -tf (;iT> p 
y r Gtm-f) ^^hmi£tii> 1 o^±(7)^^-(7)fSt4co^vMjS^4tJT'*-2> <!: ^i^f 

5 9. GlcNAc 2 -J^ If ^ 7 --If^ Kt-SSfei^, 

n e u A ^ KI-^itfe-Tx n a n A I" n - K t itfe^-, neuB^=i-K 
■r'2>jifz;T-:fe i f/p y r G Vt 6mif-^^hmifti:h 1 ^^W.±(7)ilf£i^ 

6 0. n e u A^3~ K-t^iSfzii^. n a n A ^ u - K t ^2) iifz;?-, ne 
u B - K-r^ jffsT-io J: f/~p y r G ^ 3 - K t -2) iSfc^Tj^-x -> x 'j t 7 • =i 
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^ti> i -> X 'J H 7 • 3 'J ^ {± 7 * n -7 ^ -tr 7^ ■ -t: -> J- J 

6 3 . Wl^M-AK f )\y ^ )\y \ y 7^1 ^ V - ^ . if'y h -> ;i/ h v > X 
7x7 - -tf\ N-7-t-^;i^^'*;^:^-^^^-il'h^>7;7x-7--tf, N-7-tf-^V*' 
7/^h-»f^^;i/h^>X7x-7--t\ :r;i/^ny->juh-7>77xy--t\ v> 
y -> ;b h 7 > X 7 X 7 - -> 7 'j ;u h 7 > X 7 X 7 - -t' J=3 J: r/7 3 -> ;^ h 7 > 
X 7 X 7 - lb iS litL h h7>X7x7--b'^=J - Ki"^ iSfei^ ^ ^ tf D N A 

64. 7';U3v;L'h7>X7x7-4f\ :^"7^'h->Jl^F7>X7x7--tf\ 
N-7-t-7;^7;L':3-tj-5r-;i'h7>X7x7--t:\ N-7-t7;L':^'7^ b-'t^ — 
;i/h7>X7x7 — -t'. 7^W^'ny'>';uh7>X7x7 — -tf, ■r>y->;uh7> 
77x7 - -tr\ ->7'J;i/h7777x7--tfi3j:J7"73v;L'h7>X7x7--t: 

ii (i'ti ;S h 7 7 X 7 X 7 - 4f ^ n - K t iSte 7-^^1X?«:^ S ^li -e ^ C t ^ 

6 5. m^UW. C 0 S - y^fflflSi ;'jllt-7;U/^K J M- 1 i8^T-$) 19 . 

66. SitiiiBa*'?) v^^±FkiA^ll&7'J^ 7;b=7 7;b h 7 >X7x7--tr\ 
7^ h7;t'h77X7x7--t7 N-T-t:f-;i'7;U:3-tf<--;l/h77X7x7- 
-t:\ N - 7 -t f- ;i/ 7 ^ h ^ ^ ^t- h 7 ^ X 7 X 7 - -t\ 7 7 a 7 7 ^l' h 7 > 
X7x7 — -t7 v>yv;Uh77X7x7 — -tr\ 7 7'j;i/h77X7x7--t'jD' 
J; 0''7 n -> ;^ h 7 > X 7 x 7 - jiliti^ h7>X7x7--t'^r? - Kt^S 
igfz;T-=^^tf D N AifM- ^ ^ - <^ (T^mj^ii^^^D N A ^i^^'t ^l*tlffl«a$)^ 



-92- 



6 7. ^Ji'^'>)Uhy>7.y^v~-{:, h > ;u h 7 > X 7 x y - -t:\ 

6 8. m^m2 etmcog a i Kr^n(Di^\^^Wi^!^(Dmmmtrzim^m 

^"tj&ism^-t. myi^i^Mi$fp:^' h N ~ T ±^ )u ^ )u Z3 i y - 1 - ^) y^iU 

70. galK^n - Kt'^itfE^^^N i V 7 • n 'j [i] CO v ^ 

7 1. ^mm<^^m<^i)\ i^-m-i^<^i^m<^. mmmcomm. i^mm^ 
^m^. mmm(omm^m^. mmm(Dmi^^m!^. mmmffym&n'd-Mm. m 
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